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Abstract 
Functional bowel disorders (FBDs) are a group of chronic health conditions which 
can have a negative impact on quality of life and daily functioning.  Adhering to 
restricted diets, such as a diet low in fermentable oligosaccharides, disaccharides, 
monosaccharides, and polyols (FODMAPs), has been indicated as a way of relieving 
symptoms.  However, little is known about the predictors of adherence to such diets.  
The aim of this thesis was to gain a better understanding of the psychological factors 
which underlie adherence to restricted diets in people with FBDs.  A programme of 
qualitative and quantitative research, using the theory of planned behaviour (TPB) as 
a framework, was undertaken.  The first chapter provides a review of the literature on 
FBDs and the evidence supporting restricted diets as a treatment for FBDs.  Chapter 2 
presents a systematic review which examined the extent to which predictors of dietary 
adherence had been considered in previous studies of restricted diets within FBDs.  
To date there have been few investigations of the predictors of adherence.  Given the 
considerable variation in adherence rates within individuals following a FBD, the 
need for targeted research investigating predictors of adherence within this population 
was identified.  The TPB was selected as a theoretical framework for this preliminary 
work.  Chapter 3 provides an overview of the utility of the TPB for examining health 
behaviour, and the rationale for choosing it as a framework for the empirical research.  
Chapter 4 details the methodology for this research and presents the results of 
elicitation interviews, which then informed the development and piloting of a TPB 
questionnaire; and the validation of the new questionnaire.  Chapter 5 extends on the 
results of the statistical modelling reported in Chapter 4 to examine the extent to 
which the TPB and a measure of psychological distress predicted dietary adherence 
intention and behaviour in this population.  Chapter 6 reports on the findings of a 
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second qualitative analysis of the elicitation interviews to further explore rich body of 
data that extended beyond the TPB.  The final chapter provides a general discussion 
of the findings; including the limitations of the studies, and the implications of the 
findings for further research and psychological practice. The findings of this thesis 
provide a greater understanding of adherence behaviours in people with FBDs who 
need to adhere to a restricted diet, as well as contributing to understandings of dietary 
adherence behaviours in chronic health conditions more broadly.  The relevance of 
these findings for disciplines such as health psychology, public health, and 
behavioural medicine is that they provide practitioners in these areas who are 
interested in promoting dietary adherence in FBDs with a starting point when creating 
interventions support those least likely to adhere.  This in turn has the potential to lead 
to greater quality of life, psychological wellbeing, and daily function via symptom 
relief. 
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CHAPTER 1 
 
Functional Bowel Disorders 
Functional bowel disorders (FBDs) are a group of chronic gastrointestinal (GI) 
disorders.  This group of disorders includes the condition irritable bowel syndrome (IBS); as 
well as functional bloating, functional diarreah, functional constipation, and an unspecified 
category (Drossman et al., 2006).  A recent meta-analysis of global prevalence of and risk 
factors for IBS reported a worldwide prevalence of IBS of 11.2% (Lovell & Ford, 2012).  It 
has also been estimated that 10-30% of individuals experience functional bloating, up to 27% 
experience functional constipation, and 5-10% experience functional diarreah (Longstreth et 
al., 2006).  These conditions have been found to impact one in seven Australian adults 
(Monash University Medicine, 2010); and consistent with this, IBS is one of the most 
common presenting conditions in primary care and gastroenterology (Mayer, 2008).   
Individuals with FBDs face a number of adverse impacts including reduced quality of 
life (QOL), absenteeism from employment, pain, and discomfort (Lackner, Gudleski, 
DiMuro, Keefer, & Brenner, 2013; Wilson et al., 2004).  As will be discussed below, 
restricted diets have been found to be an effective way of managing FBD symptoms, 
specifically those which reduce individual or multiple carbohydrates such as lactose, sorbitol, 
or fructose (Born, Vierling, & Paul, 1994; Choi, Kraft, Zimmerman, Jackson, & Rao, 2008; 
Goldstein, Braverman, & Stankiewicz, 2000); as well as the low FODMAP diet, which 
reduces the carbohydrates fermentable oligosaccharides, disaccharides, monosaccharides, and 
polyols (de Roest et al., 2013; Halmos, Power, Shepherd, Gibson, & Muir, 2014; Staudacher, 
Whelan, Irving, & Lomer, 2011). 
   However, research indicates that despite the success of these diets in managing 
symptoms, many people struggle to successfully adhere to them (Born et al., 1994; Choi et 
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al., 2008; Shepherd & Gibson, 2006), which is problematic because symptom relief relies on 
successful adherence to a restricted diet (Shepherd, Parker, Muir, & Gibson, 2008).  The aim 
of this thesis is to understand the factors that underlie adherence to restricted diets in FBD 
populations.   
This chapter outlines the symptoms of FBDs and the major criteria used for diagnosis, 
and the negative impacts of FBDs on health and wellbeing are presented.  Evidence for the 
efficacy of restricted diets is examined, as well as the importance of adhering to these diets 
for symptom relief.  Predictors of dietary adherence in FBDs are discussed, as well as what is 
known more broadly on dietary adherence predictors among people without FBDs.  The need 
for further research is discussed, and the chapter concludes with a summary of the aims of 
this thesis and an overview of its chapters.   
Functional Bowel Disorder Symptoms and Diagnosis 
 The Rome III criteria is considered the official definition of FBDs (Barrett & Gibson, 
2007).  The criteria  defines FBDs as belonging to category C within the larger umbrella of 
functional gastrointestinal disorders (FGIDs, Drossman et al., 2006).  The Rome III FBD 
diagnostic criteria, as outlined by Longstreth et al. (2006), are presented in Table 1.  The 
primary shared feature of FBDs are the presence of symptoms that stem from the middle or 
lower GI tract (Longstreth et al., 2006).  Unlike autoimmune conditions of the digestive tract, 
that often have overlapping symptoms with FBDs (e.g. Coeliac Disease and Chron’s disease), 
these conditions are classified as functional because they are based on alterations in the 
enteric nervous system and the function of the gut rather than structural abnormalities 
(Barrett & Gibson, 2007). 
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Table 1 
Rome III Category C. Functional Bowel Disorders 
 
 Condition Diagnostic Criteria 
C.1 Irritable Bowel 
Syndrome 
Recurrent abdominal pain or discomfort at least 3 days per 
month in the last 3 months that are associated with two or 
more of:  
1. Improvement following defecation  
2. Onset is associated with change in stool frequency 
3. Onset is associated with change of appearance in stool 
C.2 Functional Bloating Includes both: 
1. Recurrent feeling of bloating or visible distension at 
least 3 days a month for 3 months 
2. Insufficient criteria for diagnosis of functional 
dyspepsia, IBS, or other FGID 
C.3 Functional 
Constipation 
Meets the following three criteria: 
1. Two or more of the following:  
a. Straining for >25% of defecations,  
b. lumpy or hard stools in at least 25% of 
defecations 
c. Sensation of incomplete evacuations for at least 
25% of evacuations 
d. Sensation of Anorectal obstruction for at least 
25% of evacuations 
e. Manual manoeuvres to facilitate at least 25% of 
defecations 
f. Fewer than 3 defecations per week.  
2. Loose stools are rare without laxative use  
3. There are insufficient criteria for IBS 
C.4 Functional Diarreah Loose or watery stools in the absence of pain occurring for at 
least 75% of stools 
C.5 Unspecified 
Functional Bowel 
Disorder 
Bowel symptoms are not attributable to organic etiology and 
do not meet criteria C.1 to C.4 
 
Note. Symptoms need to have occurred six months prior to presentation, and have been present three 
or more days per month for the last three months for conditions C.1 to C.4. Adapted from “Functional 
bowel disorders” by G. F. Longstreth, W. G Thompson, W. D. Chey, L. A. Houghton, F. Mearin, and 
R.C. Spiller, 2006, Gastroenterology, 130, p. 1480-1491. Copyright 2006 by the American 
Gastroenterological Association Institute. 
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A study of the symptoms prevalent among people with FBDs by Longstreth et al. 
(2006) showed that the most common symptoms experienced are bloating, abdominal pain, 
abdominal distension, and altered bowel habits.  Symptoms are found to worsen after meals, 
and are commonly seen to disappear at night; with patients commonly reporting that stressful 
life events can coincide with increased severity of symptoms.  
 The FBD that is most commonly known in wider society is IBS; and its main 
diagnostic features are disordered defecation, abdominal pain and discomfort surrounding 
defecation, and changes in defecation frequency (Longstreth et al., 2006; Shulman, Jarrett, 
Cain, Broussard, & Heitkemper, 2014).  The most common patient reported symptoms 
associated with IBS are abdominal pain, frequency of bowel movements, fatigue, urgency, 
post-meal discomfort, and bloating (Lackner et al., 2013).  Pain is the symptom that 
differentiates IBS from the other FBDs, as those patients presenting with painless dysfunction 
all fall into either the functional constipation or functional diarreah categories (Spiller et al., 
2007).  Functional constipation presents as defecation that is either difficult, infrequent, or 
felt to be incomplete; whilst functional diarreah is the recurring or continuous presence of 
loose stools in the absence of abdominal pain.  Functional bloating is the sensation of 
abdominal distension, which may or may not be externally observable (Longstreth et al., 
2006).  However, as symptoms such as diarreah, constipation and pain are common to a 
number of more severe organic diseases such as coeliac disease, it is important that other 
diagnoses are ruled out prior to any diagnosis being made (Arasaradnam et al., 2014; 
Manning, Thompson, Heaton, & Morris, 1978). 
The Negative Impact of FBDs 
 While there is currently no indication that FBDs are associated with increased 
mortality or with the aetiology of serious disease (Spiller et al., 2007); living with an FBD 
has a number of adverse impacts on an individual’s interpersonal relationships, emotions, 
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physical wellbeing, social activity, functioning in the home environment, and occupational 
output (Drossman, 2006; Thakur, Gurtman, Keefer, Brenner, & Lackner, 2015).  People with 
FBDs can also experience significant financial disadvantage through increased health care 
costs for medical visits, diagnostic tests, prescriptions, and over the counter remedies; and 
work absenteeism due to FBD symptoms impacts on employers through lost productivity, 
and may impact on sufferers through lost wages (Agarwal & Spiegel, 2011).  
 Quality of life.  Living with an FBD has been seen to have a negative impact on the 
daily lives of individual’s with these conditions.  For example, reduced QOL and increased 
work absenteeism have been found to be two of the key indirect costs of IBS (Lackner et al., 
2013).  The symptoms experienced by people with FBDs have been seen to play a key role in 
QOL outcomes.  For example, the relationship between abdominal pain and discomfort in 
IBS and QOL was investigated by Wilson et al. (2004), and increased severity of abdominal 
pain and discomfort were both found to be significant independent predictors of reduced 
QOL in the study sample.  The impact of these conditions on QOL is considerable, with a 
review of the impact of IBS on QOL describing the health related impact of IBS as being of a 
similar significance to that experienced by people with diabetes, hypertension, and kidney 
disease (Agarwal & Spiegel, 2011).  
 Health seeking behaviour.  A review of IBS health seeking behaviours indicated that 
people with IBS have higher levels of health care seeking behaviours than non IBS patients 
(Spiller et al., 2007).  However, the interpersonal relationships between GI patients and 
health practitioners can be problematic as biopsychosocial models of consultation are not 
commonplace; meaning that the negative psychological and social outcomes of GI disorders 
may be ignored by health practitioners, leading to frustration from both parties (Spiegel, 
2013).  Issues commonly reported by people with IBS as causing them distress are feelings of 
isolation, awareness of social stigmas surrounding IBS, and frustration surrounding the lack 
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of social awareness of IBS (Halpert et al., 2007); as well as worry about the location and 
accessibility of toilets (Hungin et al., 2015). 
 Psychological distress.  A review of the psychosocial correlates of IBS indicated that 
depression and anxiety are seen at higher levels in people with IBS than in the general 
population, and that rates of IBS in the psychiatric population are also higher than in the 
general community (Surdea-Blaga, Băban, & Dumitrascu, 2012).  It has been estimated that 
20% of people with IBS have co-morbid depression (Lackner et al., 2013), while co-morbid 
anxiety is seen in 15.8% to 16.5% in people with IBS (Lee et al., 2009; Whitehead, Bassotti, 
et al., 2003).  Further, Shah, Rezaie, Riddle, and Pimentel (2014) reported higher rates of co-
morbid depression and anxiety in people with IBS, with rates of 33% for depression and 19% 
for anxiety realised in their review of case-controlled studies. 
 The increased levels of psychological distress reported in people with FBDs such as 
IBS are particularly troubling given the apparent link between psychological distress and 
increases in symptoms (Ledochowski, Widner, Bair, Probst, & Fuchs, 2000).  While 
psychological stress may affect GI function in all people, this association appears to be more 
marked in FBD populations (Drossman, 2006).  For example, one study by Halpert et al. 
(2007) showed that 70% of IBS patients felt there was a connection between their IBS 
symptoms and psychological distress, with stress specifically being indicated as a cause of 
their IBS by 67% of respondents.  The study also uncovered a significant level of 
misconception surrounding IBS, which has the potential to lead to increased worry and 
anxiety in this population, as well as increased physician visits and demands for testing.  
Common misconceptions were that IBS was due to decreased digestive enzymes, that it 
worsens with age, and that it is a precursor for malnutrition, cancer, and colitis.   
 The role of fructose malabsorption in depression in people with GI complaints has 
been explored, with one study showing a 62.5% decrease in depression scores, reduced GI 
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symptoms, and increased wellbeing in participants who followed a fructose and sorbitol 
reduced diet for 4 weeks (Ledochowski et al., 2000).  The researchers proposed that this may 
be due to the effect of fructose on tryptophan, an essential amino acid which acts as a bio-
chemical precursor for the neurotransmitter serotonin; which in turn can be converted to 
melatonin, making it important for both mood and sleep.  In another study, Ledochowski, 
Widner, Murr, Sperner-Unterweger, and Fuchs (2001) reported that participants with GI 
discomfort and fructose malabsorption had higher depression scores on the Beck Depression 
Inventory (BDI, Beck, Ward, Mendelson, Mock, & Erbauch, 1961), and lower plasma 
tryptophan levels in their blood samples; when compared to participants with GI discomfort 
but without fructose malabsorption.  The researchers concluded that the tryptophan was likely 
to have a role in depression through reduced ability to biosynthesise serotonin.  Reducing 
non-absorbable fructose in the intestine may allow tryptophan levels to normalise, hence 
leading to increased serotonin and improved mood outcomes (Ledochowski et al., 2000).  
Given the nature of the studies, no causality can be determined and limited conclusions can 
be drawn without consideration of the impact that a reduced fructose diet has on depression 
and subjective wellbeing in non-GI control groups.  However, this body of research suggests 
that fructose may play a role in depression in people with fructose malabsorption, which 
would mean that reducing this in the diet is particularly important for this population. 
 Physical symptoms.  Problematic non-GI physical symptoms experienced by people 
with FBDs include heartburn, head and back aches, genito-urinary symptoms, and 
fibromyalgia (a condition which is characterised by chronic pain, fatigue, and heightened 
response to sensations) (Longstreth et al., 2006).  A study by Sui, Djuras, and Kostner (2012) 
which examined the relationship of IBS and chronic and recurrent health conditions showed 
that those who had fructose malabsorption reported significantly higher specialist diagnosed 
chronic or recurrent respiratory infections, dyspepsia (indigestion), skin inflammation, 
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urogential tract infections (yeast vaginitis, urinary tract infections, bacterial vaginosis), and 
heartburn.  The results showed that those with fructose malabsorption were at a 6.17 times 
higher risk for these diagnoses, and that a reduced fructose diet (for up to three years) was 
seen to significantly reduce risk of these conditions.  The authors reported that large amounts 
of unabsorbed fructose is excreted into the respiratory tract, the stomach, the skin, and the 
urogential organs, which may lead to their conversion into organic acids; and that this process 
would contribute to these chronic or recurrent infections.  Fatigue has also been found to play 
a key role in FBD outcomes, with a study showing that fatigue (defined as extreme tiredness, 
exhaustion, or feeling the need to rest) was the third most commonly reported symptom in a 
sample of individuals with IBS; with 61% of the sample reported experiencing fatigue 
(Lackner et al., 2013).   
Managing FBDs through Dietary Change 
 Adherence to diets which restrict the intake of a number of problematic carbohydrates 
is one of the primary methods reducing the occurrence of GI symptoms for individuals with 
FBDs.  The ability to induce FBD symptoms via the removal and subsequent reintroduction 
of known problematic carbohydrates (FODMAPs) was reported by Shepherd et al. (2008), 
and the fast acting nature of these carbohydrates on producing GI symptoms has been 
reported by Ong et al. (2010).  This is consistent with the findings of a review of the effects 
of diet on IBS symptoms undertaken by Heizer, Southern, and McGovern (2009), which was 
based on data from randomized controlled clinical trials.  The review indicated that 
consumption of poorly absorbed dietary carbohydrates either caused or exacerbated IBS 
symptoms in 70-79% of IBS patients. 
 Reflecting the evidence linking dietary restrictions for control of FBDs, first line 
dietary guidelines for managing IBS provided by the National Institute for Health and Care 
Excellence (NICE, 2015b) include limitations on tea, coffee, alcohol, fizzy drinks, high fibre 
Restricted diet adherence in functional bowel disorders   31 
 
foods (wholemeal flour, whole grains, and bran), resistant starch, sorbitol, and fresh fruit; 
followed by guided dietary management for the avoidance and exclusion FODMAPs if 
symptoms do not improve when following first line guidelines.  In the following sections the 
role of diet in preventing FBD symptoms will be outlined in further detail, and following this 
evidence for the efficacy of restricted diets will be presented.  
Dietary Restriction for Gastrointestinal Symptoms 
 A number of GI conditions related to carbohydrate malabsorption have been seen to 
play a role in triggering IBS symptomology (Born, 2007).  The most commonly known of 
these are lactase deficiency (or lactose intolerance), fructose malabsorption and sorbitol 
malabsorption.  Dietary carbohydrates are absorbed in the small intestine, where they are 
hydrolysed to the monosaccharides glucose, galactose, and fructose.  Following this they are 
transported across the epithelium by specific transporters.  However, when one of these 
transporters is faulty, malabsorption occurs.  When these carbohydrates are unable to be 
absorbed they travel to the large intestine where they ferment, causing hydrogen and carbon 
dioxide, which then leads to abdominal bloating.  In addition, their presence in the small 
bowel and colon has an osmotic impact which hastens gut activity and can lead to diarreah 
(Thomas, Nanda, & Shu, 2012).  The presence of carbohydrate malabsorption syndromes is a 
frequent cause of non-specific abdominal complaints that are characterised by a lack of 
identifiable abnormalities (Born, 2007).   
 Individuals with FBDs can follow a number of restricted diets that reduce or eliminate 
one or more groupings of carbohydrates (see Table 2 for a summary of commonly restricted 
foods).  The beneficial role that reducing individual carbohydrates has for FBD 
symptomology has been shown in a number of studies.  For example, low fructose diets, in 
which foods with a high ratio of fructose to glucose are avoided (see Table 2) have been seen 
to be beneficial for GI symptom relief in studies by Born et al. (1994) and Choi et al. (2008); 
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with participants in both studies reporting a recurring of GI symptoms at times of non-
adherence.  Similarly, those who followed a diet without lactose, fructose, and sorbitol (see 
Table 2 for lactose and sorbitol containing foods) for a one month period experienced GI 
symptom reduction in a study by Goldstein et al. (2000).  These findings suggest that 
restricted carbohydrate diets have the ability to reduce FBD symptomology. 
  
Table 2  
Foods Seen to be Problematic for People with FBDs 
Carbohydrate Type Description Found at Problematic Levels in These Foods 
Fermentable 
Oligosaccharides 
Fructans Barley, garlic, onions, rye, wheat; as well as 
inulin, a fibre commonly added to foods for its 
probiotic effects 
Disaccharides Lactose 
 
Cow’s milk, condensed milk, evaporated milk, 
ice-cream, soft cheeses, yoghurt 
 Fructose Apples, asparagus, high fructose corn syrup, 
honey, mango, pears; as well as the alcohols 
sparkling wine and rum 
Mono-saccharides Galcatans Beans, legumes, soy, cabbage 
Polyols Sorbitol Apricots, blackberries, nectarines, peaches, 
plums; artificial sweeteners including mannitol 
and xylitol 
 Mannitol Cauliflower, mushrooms, snow peas, 
watermelon 
 
Note. Adapted from “Evidence-based dietary management of functional gastrointestinal symptoms: 
The FODMAP approach” by P.R. Gibson and S.J. Shepherd, 2010, Journal of Gastroenterology and 
Hepatology, 25, p. 252-258.  
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Numerous studies have also investigated the efficacy of a diet low in FODMAPs.  In a 
study undertaken in the United Kingdom by Staudacher et al. (2011), comparison was made 
between the symptoms of  people with IBS who followed a low FODMAP diet and those 
with IBS who followed NICE clinical guidelines for IBS.  The NICE guidelines were based 
on assessment of symptoms and included reducing lactose, increasing fibre, and/or exclusion 
of known trigger foods.  The findings of the study were that the group following a diet low in 
FODMAPs diet reported significantly higher symptom satisfaction and reductions in 
bloating, abdominal pain, and flatulence. 
Comparison has also been made between healthy controls and people with IBS who 
followed a diet either low or high in FODMAPs.  For those with IBS, GI symptom induction 
during the high FODMAP period was rapid, and heartburn, nausea, and lethargy increased; 
whilst health controls only experienced increased flatulence in this condition (Ong et al., 
2010).  Following a diet low in FODMAPs for three months was also seen to reduce GI 
symptoms and increase QOL at three months in a study by Mazzawi, Hausken, Gundersen, 
and El-Salhy (2013); and at 2 years in a study by Ostgaard, Hausken, Gundersen, and El-
Salhy (2012).  
 However, research into the efficacy of diets low in FODMAPs has some limitations. 
These include the lack of participant randomisation and the multiple dieticians providing 
dietary advice in the study comparing low FODMAPs with the NICE IBS guidelines by 
Staudacher et al. (2011); and the lack of a healthy control groups in the studies by Mazzawi et 
al. (2013) and Ostgaard et al. (2012).  However, despite these limitations, the benefits of 
reducing FODMAPs in the diet were evident from these study outcomes which makes the 
recommendation of this diet in FBD populations warranted.  Further, updated NICE (2015a) 
guidelines for the management of IBS recommend that when IBS symptoms are prevalent 
after following general advice on lifestyle and diet, that avoidance and exclusion diets are 
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undertaken under supervision from healthcare professionals who have expertise in dietary 
management. 
The Importance of Dietary Adherence for Symptom Relief 
 The body of research discussed above shows that dietary therapy can be efficacious 
for symptoms both from primary FBDs such as IBS, or if it is secondary to a condition such 
as fructose malabsorption or lactose intolerance (Barrett & Gibson, 2007).  However, the 
extent to which individuals benefit from restricted diets will be reliant on the extent to which 
they are successful in adhering to the diet.  For example, a study by Born et al. (1994) 
investigating FBD symptoms in people following a low fructose diet reported strong 
correlations between relief of symptoms and dietary adherence levels.  In this study 100% of 
those who had strict adherence and no other co-morbid conditions reported no abdominal 
complaints; compared to 62.5% of those with moderate adherence, and 33.3% of those with 
no adherence.  Outcomes in a reduced fructose and fructan study by Shepherd and Gibson 
(2006) were that those who adhered to a restricted diet more than 50% of the time had more 
positive symptom outcomes than those who adhered less than 50% of the time.  A further 
finding for the efficacy of restricted diet for symptom relief was that higher adherence to a 
diet low in FODMAPs led to less GI symptoms and improved energy in the study by de 
Roest et al. (2013).  
 Following these diets has also been shown to have benefits for wellbeing and QOL.  
For example, the study which reduced fructose and sorbitol for four weeks (N = 53) by 
Ledochowski et al. (2000) reported a significant positive increase in subjective wellbeing, a 
65.2% reduction in depressive symptoms, and significant reductions for flatulence and stool 
frequency symptoms post intervention.  Significant improvement in QOL was also seen in the 
low FODMAP diet studies by Mazzawi et al. (2013) (N = 46), and Ostgaard et al. (2012) (N = 
114); and significant improvement in QOL was seen for participants (N = 17) with diarreah 
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predominant IBS who followed a reduced carbohydrate diet in a study by Austin et al. 
(2009).  Collectively, the findings for significant reductions in GI symptomology, and for 
increased wellbeing and QOL in the studies outlined in this chapter indicate the utility of 
reducing these carbohydrates in FBD populations. 
Psychological Distress and Dietary Adherence 
 Whilst the aforementioned wellbeing benefits of adhering to a restricted diet are 
evident, an area yet to be investigated is the role that psychological distress has on adherence 
to a restricted diet in this population.  Negative emotions have been seen to play a role in 
adherence behaviour in a number of chronic conditions, and it is likely that they may also 
play a role in dietary adherence in people with FBDs.  For example, negative emotions 
towards cardiac health were shown to play a role in reduced adherence to dietary and medical 
advice for people with coronary heart disease (Platt, Green, Jayasinghe, & Morrissey, 2014), 
and increased distress decreased dietary adherence for people with diabetes mellitus (Travis, 
1997); and increased distress was associated with lower adherence to medical advice in a 
meta-analysis performed by DiMatteo, Lepper, and Croghan (2000). 
Thesis Aims and Summary of Chapters 
 
The overall aim of this thesis was to gain a better understanding of the psychological 
factors which underlie adherence to restricted diets in people with FBDs.  This was initiated 
by performing a systematic review to explore what was already known about the predictors of 
adherence in this population.  The systematic review is presented in Chapter 2, and this was 
published in the peer reviewed journal Appetite (Osicka, Kothe, & Ricciardelli, 2015).  The 
aim of the review was to identify predictors of dietary adherence that had been considered in 
past FBD studies.  The review identified 39 studies which included a measure or indicator of 
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adherence. However, no study had formally investigated the psychological predictors of 
adherence, and little consideration had been given to predictors more broadly. 
Given the lack of empirical research that had investigated dietary adherence within 
FBD populations, the main study in this thesis investigated the extent to which adherence 
could be explained using the theory of planned behaviour (TPB, Ajzen, 1991).  An overview 
of this theory is presented in Chapter 3.  As is outlined in Chapter 3, the TPB has previously 
been used to predict adherence in a number of contexts, including adherence to gluten free 
diet among individuals with coeliac disease (Sainsbury & Mullan, 2011).  Applying an 
established theory, such as the TPB, to investigate the predictors of dietary adherence in this 
population will provide a greater understanding of the factors involved in adherence to their 
restricted diets for people with FBDs.  Gaining a greater understanding of the predictors is 
important, as it has the potential to help identify and support those least likely to adhere, 
which in turn may lead to increased wellbeing and QOL. 
Chapter 4 outlines the methodology and results of Phases 1 and 2 of the main study, 
which applied the TPB to restricted diet adherence.  Consistent with recommendations for the 
use of the TPB provided by Fishbein and Ajzen (2010), Phase 1 involved elicitation 
interviews to identify commonly held beliefs and salient beliefs about adhering to a restricted 
diet.  Based on the results of these interviews a TPB questionnaire was subsequently 
developed, and piloted in Phase 2.  Following the collection of data for the pilot 
questionnaire, exploratory factor analysis (EFA) was undertaken to examine the structure of 
the questionnaire. 
 Chapter 5 presents the final stage of Phase 2’s quantitative investigation, which 
examined the extent that adherence intention and behaviour could be explained using the 
TPB.  This chapter, which has been prepared for publication in the journal British Journal of 
Health Psychology, necessitated the provision of an abridged version of the Phase 1 and 2 
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Methods and Results that are outlined in Chapter 4.  In this stage of the study, hierarchical 
regression analyses were performed, and this chapter provides a report on the extent to which 
the TPB and a measure of psychological distress predicted variance in dietary adherence 
intention and behaviour.  
 The data from Phase 1 were subjected to an additional qualitative analysis, the results 
of which are presented in Chapter 6.  This analysis was performed to gain a more in depth 
understanding of the experiences of people with FBDs who had chosen to adhere to a 
restricted diet.  This chapter provides a report of the findings of this additional analysis, 
which highlighted three key adherence themes.  The results indicated that participants 
intended to adhere in the most part, but at different times either chose not to adhere or were 
unable to.  The implications of these findings for further research in the area of adherence to 
restricted diets for people with FBDs, and their contribution to the existing research on 
adherence to treatment recommendations in people with chronic health conditions.  This 
article is currently under review with the Journal of Health Psychology. 
 The General Discussion is presented in Chapter 7.  This includes a summary and 
discussion of the findings of the programme of research, gives consideration to the limitations 
of the programme of research, and concludes with the implications of the findings of this 
thesis for further research and psychological practice. 
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A systematic review of adherence to restricted diets in people with functional bowel 
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Abstract 
 
 Functional bowel disorders such as irritable bowel syndrome are commonly 
experienced within the population, and have an adverse impact on emotions, physical well-
being, social activity, and occupational output. Adherence to a restricted diet can reduce 
symptoms, which in turn leads to increased quality of life and well-being.  The aim of this 
review was to assess the extent to which predictors of dietary adherence have been 
considered in studies relating to functional bowel disorders and following a restricted diet.  
This was done firstly by examining such studies which contained a measure or indicator of 
adherence, and then by examining predictors of adherence within and between studies. A 
search of PsycINFO, Medline, CINAHL, Web of Science, and Cochrane databases was 
performed during July 2014, with the search criteria including relevant terms such as 
gastrointestinal disorder, irritable bowel syndrome, diet, and adherence. Of an initial 7927 
papers, 39 were suitable for inclusion. Fourteen of the 39 studies included had a structured 
measure or indicator of dietary adherence, and the remaining 25 mentioned adherence 
without any structured levels of adherence. There was little investigation into the predictors 
of adherence, with symptom relief or induction being the primary goal of most of the studies. 
This review indicates that predictors of dietary adherence are rarely considered in research 
regarding functional bowel disorders.  Further investigation is needed into the variables 
which contribute to rates of adherence to restricted diets, and more rigorous research is 
needed to characterise those individuals most likely to be non-adherent. Such research is 
necessary to ensure that people with these conditions can be provided with appropriate 
support and interventions. 
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 Functional bowel disorders (FBDs) are a group of disorders that include irritable 
bowel syndrome (IBS), functional bloating, functional diarrhoea, and functional constipation 
(Drossman, 2006).  It is estimated that 10-20% of individuals worldwide experience IBS, 10-
30% experience functional bloating, up to 27% experience functional constipation, and 5-
10% experience functional diarrhoea (Longstreth et al., 2006). Some of the most commonly 
experienced symptoms among people with FBDs are bloating, abdominal pain, abdominal 
distension, and altered bowel habits (Longstreth et al., 2006).  
 Living with a FBD has a number of adverse impacts on an individual’s emotions, 
physical well-being, social activity, functioning in the home environment, and occupational 
output (Drossman, 2006).  These disorders have a negative impact on an individual’s overall 
quality of life (QOL), with reduced QOL shown to be one of the primary indirect costs of 
FBDs (Lackner, Gudleski, DiMuro, Keefer, & Brenner, 2013).  The symptoms experienced 
by people with FBDs have been found to play a key role in QOL outcomes.  Severity of 
abdominal pain and discomfort have been shown to be independent predictors of reduced 
QOL in FBD populations (Wilson et al., 2004); and a review of the impact of IBS on QOL 
reported that the health related impact of IBS is of a similar significance to that experienced 
by people with diabetes, hypertension, and kidney disease (Agarwal & Spiegel, 2011).   
 Many of the symptoms seen in FBDs, such as bloating and bowel motility changes, 
stem from distension of the intestinal lumen (Gibson & Shepherd, 2010). Reducing foods 
which have the potential to cause luminal distension is an effective approach to reducing the 
onset of FBD symptoms (Shepherd, Parker, Muir, & Gibson, 2008).  For example, adhering 
to a restricted diet by reducing consumption of one or more of fermentable oligosaccharides, 
disaccharides, monosaccharides, and polyols (known collectively as FODMAPs); which are 
poorly absorbed in the small intestine has been shown to lead to symptom relief in up to 75% 
of people with IBS (Gibson & Shepherd, 2010; Thomas, Nanda, & Shu, 2012).  Gibson and 
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Shepherd (2010) have argued that the research base for the benefits of following a low 
FODMAP diet is sufficient for it to be recommended as an evidence based clinical approach 
to treating functional gut symptoms.  
 The extent to which individuals adhere to restricted diets has been linked to the 
magnitude of reduction in FBD symptoms experienced, and to increases in QOL in a number 
of studies (Atkinson, Sheldon, Shaath, & Whorwell, 2004; Austin et al., 2009; Drisko, 
Bischoff, Hall, & McCallum, 2006). Given the considerable symptom relief associated with 
adherence to such a restricted diet and the relationship between extent of adherence and 
symptom relief, it might be expected that individuals with FBDs are typically strictly 
adherent to restricted diets. However, research from other gastrointestinal disorders with 
overlapping gastrointestinal symptom profiles (e.g. coeliac disease; Sanders, 2002) suggests 
that this may not be the case. Given the long term health implications of non-adherence to a 
gluten free diet for individuals with coeliac disease (Hall, Rubin, & Charnock, 2009), it 
would be expected that individuals with coeliac disease would be highly motivated to adhere 
to the diet. Instead, a systematic review of adherence to gluten free diets within coeliac 
disease reported that up to 32% of people with a confirmed diagnosis of coeliac disease do 
not adhere to the gluten free diet at all, while up to 60% of people are only partially adherent 
to the diet (Hall, Rubin, & Charnock, 2009). The low rates of dietary adherence seen in 
people with coeliac disease suggest that individuals with FBDs may also struggle to adhere to 
restricted diets that would provide symptom relief.  Gaining an understanding of the 
adherence to restricted diet among individuals with FBDs, and the factors that place 
individuals at increased risk of non-adherence, is an important step in providing effective 
treatment and support for individuals with FBDs. 
 The aim of this review is to assess whether predictors of dietary adherence have been 
considered in studies relating to FBDs and following a restricted diet.  In order to achieve this 
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aim, the review will consider all such studies which have assessed adherence to restricted 
diets within FBD populations. This will be done firstly by examining such studies which 
contained a measure or indicator of adherence, and then by identifying those which have 
considered predictors of adherence.   
Materials and Methods 
 
 A systematic review was performed in accordance with the PRISMA guidelines 
(Figure 1; Liberati et al., 2009).  Studies that had examined adherence to a restricted diet 
among individuals with a FBD were identified through searching the following databases: 
PsycINFO, Medline, CINAHL, Web of Science, and Cochrane. Dates in the search spanned 
from 1965 until 22nd July 2014. Search terms included gastrointestinal disorder, irritable 
bowel syndrome, diet, and adherence (see Appendix B for the full search strategy). Searches 
were restricted to English-language papers and human studies. The participants of interest 
were adults aged 18 years and over. Studies solely involving children and adolescents were 
rejected as it may be assumed that their diets would have a higher level of parental control, 
making adherence levels less clear. All studies comprised at least one group with a FBD. 
 Quantitative studies, including randomised control trials, prospective studies, and 
retrospective studies were eligible for inclusion. Studies needed to include a measure or 
indicator of dietary adherence to be considered in the study findings. In particular, studies 
needed to include a measure or indicator of successful adherence to a restricted diet or failure 
to adhere to restricted diet.   
 Relevant studies were identified during title screening by authors EK and TO.  Of the 
7927 titles identified, 10% were shared by both reviewers. Inter-relater agreement was 
substantial (Landis & Koch, 1977); Cohen’s Kappa=0.693. Abstract screening was conducted 
by the first author (TO); and those remaining after abstract screenings were subject to full-
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text screening and a final decision (see Figure 1). A relevance tool was used to assess all full 
text articles for relevance; and a data extraction form which was adapted from a previous 
measure (Hedin & Källestål, 2004) outlined study design, intervention description (if 
relevant), theoretical basis of the study, timeframe, outcome measures, participant 
characteristics, results, and statistical analyses. Data were extracted from the studies included 
in this review by the first author (TO). Owing to the variation in study aims and outcome 
measures, it was not possible to conduct a meta-analysis. Therefore, a qualitative 
investigation of the studies was conducted. 
 
 
 
Figure 1. PRISMA flow diagram  
Papers identified via electronic 
database searching and from 
relevant reviews  
(n = 7927) 
Papers retrieved for full text 
screening  
(n = 318) 
Final sample of papers 
included  
(n = 39) 
Papers excluded after title and 
abstract screening  
(n = 7609) 
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RESULTS  
 The search strategy yielded 39 articles that met criteria for inclusion.  A detailed 
description of each study is included in Appendix C. 
Study characteristics 
 Studies ranged in size from 12 to 1658 participants (King, Elia, & Hunter, 1998; 
Whitehead et al., 2004). A comprehensive range of participant ages were reported, from 14 
years through to 87 years; however, two of the studies did not report these figures (Corlew-
Roath & Di Palma, 2009; Parker et al., 1995), and in one study it was only reported as 18+ 
years (Mishkin, Sablauskas, & Mishkin, 1994).  Most of the studies were mixed gender, with 
one of the studies comprising a female sample (King et al., 1998); and only one study had 
more men than women (Manning, Heaton, & Harvey, 1977).  A number of restricted diets 
were adhered to in the identified studies including reducing specific carbohydrates, restricting 
personally specific trigger foods, elimination and rotation diets, gluten exclusion, and 
excluding foods seen to raise IgE or IgG levels (see Appendix C). 
 The range of sample sizes, age ranges, and diet types indicates that the studies are 
likely to have captured a wide range of FBD experiences.  However, the studies were 
predominantly from industrialised countries, with nine from the United Kingdom and eight 
from the United States. Only one of the studies was from Asia, with the remainder being from 
North America, Europe, Australia, and New Zealand.  None of the included studies were 
from Africa or South America; however, the search criterion was limited to English language 
studies which may have eliminated research from these areas. The limited coverage of FBD 
experiences outside of industrialised countries may present a threat to the generalizability of 
these findings to other contexts and should be taken into account when interpreting these 
results.    
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Studies with structured measures of dietary adherence  
 Each study was examined to identify whether it included a structured measure of 
dietary adherence. For the purposes of the review a structured measure was one which had 
more than two nominal categories, or measured adherence on a ratio scale. Twenty-five 
studies were included in the review because they investigated the level of adherence to the 
dietary restriction required for the study; however, they did not do so using a structured 
measure (see Appendix C for a summary of each of these studies). Instead, adherence was 
discussed using descriptors such as “all patients adhered” (Biesiekierski et al., 2011), “high 
degree of compliance” (Suarez, Savaiano, & Levitt, 1995) the diet was not adhered to by 
“some” (Fernandez-Banares et al., 2007) and “poor” (Fernández-Bañares et al., 2006) that 
were not explained. As such, the exact rates of adherence for many of these studies could not 
be determined, and the predictors of dietary adherence could not be examined within these 
studies. 
The structure of adherence scales 
  Only 14 of the studies included in the review included a structured measure of 
adherence. These studies are outlined in Table 1. None of the studies that included a 
structured measure used the same scale, and none of the studies specified that their measures 
were taken from other sources; therefore it is assumed they were created by the authors for 
the studies.   
Restricted diet adherence in functional bowel disorders   46 
 
Table 1 Summary of studies with structured measures of dietary adherence 
Authors Participants 
assessed for 
adherence 
Condition Restricted 
diet 
Reported adherence categories 
and corresponding rates of 
adherence 
Atkinson et 
al. (2004) 
93 IBS (Rome II 
criteria) 
Foods 
personally 
high in IgG 
antibodies 
High/full adherence: 62% 
Medium/moderate adherence: 37% 
Low adherence: 1% 
Born et al. 
(1994)  
46 Fructose 
malabsorption 
Reduced 
fructose 
Strict adherence: 35% 
Moderate adherence: 35% 
Non-adherence: 30% 
Caio et al. 
(2014) 
44 Non-coeliac 
gluten 
sensitivity 
Gluten free Strict (not knowingly consuming 
gluten): 93% 
Low (frequent dietary lapses): 7% 
Choi et al. 
(2008)  
26 IBS (Rome II 
criteria) 
Reduced 
fructose 
Adherent half the time or more: 54% 
Adherent less than half of the time: 
46% 
de Roest et 
al. (2013) 
90 Fructose 
malabsorption, 
and/or lactose 
intolerance, 
and/or small 
intestinal 
bacterial 
overgrowth 
(SIBO) 
Low 
FODMAP 
At all times except some occasions: 
35.6% 
Followed at all times 12.2% 
At all times except eating away from 
home 13.3% 
Adherent at least 50% of the time: 
14.4% 
Non-adherent: 24.4% 
Followed for up to 3 months: 14.4% 
Followed initially but under 50% of 
the time now: 5.6% 
Never followed diet 4.4% 
Drisko et 
al. (2006) 
20 IBS (Rome II 
criteria) 
Tailored 
food 
withdrawal 
Adherence rated on a 5-point Likert 
scale where 1 = strongly disagreed 
and 5 = strongly agreed that the diet 
had been adhered to: Mean rating = 
4.00 (± 1.45) 
Goldstein 
et al. 
(2000) 
73 IBS, or 
functional 
complaints 
Reduced 
lactose 
and/or 
fructose 
and/or 
sorbitol 
Strict adherence: 68% 
Partial adherence: 32% 
No adherence : 0% 
Halmos et 
al. (2014) 
30 IBS (Rome III 
criteria) 
Low 
FODMAP  
Adherent for more than 81% of 
days: 80% 
Adherent for 81% of days or less: 
20% 
Moritz et 
al. (2013) 
221 IBS (Rome II 
criteria) 
Fructose free 
or lactose 
free diet 
Adherence on a 1-100 scale, M = 87 
(Range = 31-100);  90% rated being 
adherent  more than 70% of the time 
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Authors Participants 
assessed for 
adherence 
Condition Restricted 
diet 
Reported adherence categories 
and corresponding rates of 
adherence 
Shepherd & 
Gibson, 
(2006) 
62 IBS (Rome II 
criteria) 
Reduced 
fructose and 
fructans 
Always: 38% 
Frequently (at least 50% of the 
time): 39% 
Occasionally (follow less than 50% 
of the time): 10% 
Never : 13% 
Staudacher 
et al. 
(2011)  
36 IBS Low 
FODMAP 
Strict adherence: 64% 
Adherent at least half of the time: 
30% 
Adherent less than half of the time: 
6% 
Sui et al. 
(2012) 
62 IBS, or IBS and 
fructose 
malabsorption 
Reduced 
fructose 
Adherence was measured as 90-
100%, 80-89%, 70-79%, 60-69%, 
40-59%, and not compliant at all 
(<40%). It was reported that ‘most’ 
fell into the 80-89% category, 
followed by the 90-100% category. 
No firm adherence rates were 
reported.                                    
Whitehead 
et al. 
(2004)  
1658 IBS, or 
abdominal pain, 
or diarrhoea, or 
constipation 
Unknown Adherence rated on a 1-100 scale 
where 0 = did not do this at all and 
100 = followed the doctors 
recommendations completely: M = 
69.3 
Wilder-
Smith et al. 
(2013) 
312 Lactose and 
fructose 
intolerance and 
malabsorption 
Reduced 
saccharides,
polyols, 
fructose 
inulin and 
lactose 
Adequate (adhered to guidelines in 
at least 50% of meals): 85% 
 
 
 
 A number of the 14 measures identified contained ratio scales to assess adherence 
levels.  For example, in one Never related to no adherence, Occasionally to less than 50% of 
the time, Frequently to more than 50% of the time, and Always as being followed totally 
(Shepherd & Gibson, 2006); while in another a 0-100 scale was employed where 0 equalled 
did not do this at all, and 100 equalled followed the doctor’s recommendation completely 
(Whitehead et al., 2004); and in yet another adherence was rated on a 1-100 visual analogue 
scale (Moritz et al., 2013).  Participants who adhered for more than 81% of the days in one 
study were considered to be adherent (Halmos, Power, Shepherd, Gibson, & Muir, 2014); 
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while another employed a mix of percentage of the time categories and additional options 
such as followed at all times except when eating away from home (de Roest et al., 2013). 
Another used  six ‘percentage of the time’ categories of adherence; however, it was only 
presented in a table comparing adherence with complaint improvement experienced, and it 
was not possible to work out how many participants fell into in each adherence band (Sui, 
Djuras, & Kostner, 2012).   
 While a number of studies quantified categories such as strict and adequate with an 
accompanying  percentage of the time that participants had adhered (Choi, Kraft, 
Zimmerman, Jackson, & Rao, 2008; Staudacher, Whelan, Irving, & Lomer, 2011; Wilder-
Smith, Materna, Wermelinger, & Schuler, 2013), there was no consensus on the frequency of 
adherence relating to each adherence category, which made comparisons between these 
studies difficult.   In addition, categories such as low, moderate and strict were reported 
without  quantifiable levels in a number of studies (Atkinson et al., 2004; Born, Vierling, & 
Paul, 1994; Caio, Volta, Tovoli, & De Giorgio, 2014; Goldstein, Braverman, & Stankiewicz, 
2000), which made comparison impossible. 
 Four studies included a ‘strict’ adherence category (Born et al., 1994; Caio et al., 
2014; Goldstein et al., 2000; Staudacher et al., 2011) yet only one of the four provided a 
definition of strict (not knowingly consuming gluten) (Caio et al., 2014). The lack of 
common definitions of adherence categories within different measures is a major limitation of 
research within this area.  
Rates of dietary adherence 
 Rates of adherence to the diets within the studies ranged from 34 to 93% in the six 
studies which categorised adherence as being either strict, high/full, or always adherent 
(Atkinson et al., 2004; Born et al., 1994; Caio et al., 2014; Goldstein et al., 2000; S. J. 
Shepherd & Gibson, 2006; Staudacher et al., 2011).  Where non-adherence was defined as 
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not adhering to a restricted diet at all, ranges were from 0 to 30% (Born et al., 1994; de Roest 
et al., 2013; Goldstein et al., 2000; Shepherd & Gibson, 2006).  For studies which broke 
adherence rates into percentages of the time, 14.4 to 85% of participants reported adhering to 
the diet at least 50% of the time (Choi et al., 2008; de Roest et al., 2013; Shepherd & Gibson, 
2006; Staudacher et al., 2011; Wilder-Smith et al., 2013).  It would appear that even when 
common definition of adherence are used within studies, there are marked differences in rates 
of adherence to restricted diet between studies. Predictors of adherence within these studies, 
and the factors that might explain the marked differences in rates of adherence between 
studies will be considered in the following section.     
Formal investigation of predictors of adherence within included studies 
 Despite high levels of non-adherence in some studies, there was limited consideration 
of the reasons why some people do not adhere to these diets.  Only two studies conducted a 
formal investigation of predictors of adherence. One investigated just one predictor of 
adherence, gender, and found that adherence was better for women than men (39% vs. 26%; 
Goldstein et al., 2000).  The long term (M = 15.7 months) prospective study of the low 
FODMAP diet (de Roest et al., 2013) considered the relationship between aspects of the diet 
and adherence, and found that the taste of the diet, ease of following the diet, and ease of 
incorporating the diet into everyday life were significant predictors of adherence.  
 In addition to identifying quantitative predictors of adherence, a number of studies 
included qualitative questioning on the barriers to adherence. Qualitative questioning of those 
classed as non-adherers in the Shepherd and Gibson (2006) study indicated that an 
unwillingness to undertake dietary restriction, the expense of specialty foods, poor access to 
specialty foods, dislike of foods, and the challenges of following the diet when eating out 
were all barriers to adherence. Time per week spent adhering to a restricted diet and impact 
on lifestyle was considered in one study involving fructose exclusion or restriction for 12 
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months (Choi et al., 2008), with participants reporting that dietary restriction had a mild to 
moderate effect on lifestyle, with an average of 1-3 hours per week spent on tasks involving 
the restricted diet. While the authors reported that those who had adhered to the diet intended 
to continue doing so, no reasons for non-adherence were established and the potential link 
between the effect on lifestyle and adherence rates was not examined. When asked to rank the 
importance of five variables associated with dietary adherence and efficacy in one long term 
low FODMAP study by de Roest et al. (2013), participants ranked written information as the 
most important, followed by dietician consultation, support of family and friends, cookbooks, 
and online information.  
Comparison of adherence across included studies 
 Given that the formal investigation of predictors of adherence within the studies was 
limited, the remainder of this review will compare rates of adherence across studies in an 
attempt to identify patterns of adherence and non-adherence that suggest potential predictors 
of adherence that warrant further investigation. 
 
 Symptom relief as a predictor of adherence   
 
  One factor that might distinguish between individuals who continue to adhere to the 
diet and those who do not is the level of symptom relief experienced by individuals following 
a restricted diet. It may be assumed that people who experience symptom improvement from 
a restricted diet would be more likely to adhere to one, as seen by the intention to keep 
adhering being reported by study participants (Choi et al., 2008); however this relationship 
was not analysed in any of the studies located.  While the role of symptom improvement in 
predicting adherence is not well established, the role of increased levels of adherence on 
symptom relief has been shown in a number of studies.  For example, strict adherence to a 
reduced fructose diet was found to be associated with symptom relief, with 100% of those 
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who had strict dietary adherence and no other co-morbid conditions reporting no bowel 
complaints in one study (Born et al., 1994). A reduced fructose diet was found to benefit the 
symptoms of those adherent 50% of the time or more (Choi et al., 2008); and 85% of those 
following a reduced fructose and fructan diet more than 50% of the time had a positive 
symptoms response compared to 36% of those who adhered less than 50% of the time 
(Shepherd & Gibson, 2006). In addition, higher levels of dietary adherence and better 
symptom outcomes were found to be associated in the studies reducing IgG antibodies 
(Atkinson et al., 2004), fructose (Sui et al., 2012), fructose or lactose (Moritz et al., 2013), 
gluten (Caio et al., 2014) and FODMAPs (de Roest et al., 2013).  These analyses indicated 
that increased adherence to a restricted diet does improve symptom experience. However, 
analyses were not conducted to explore the extent to which symptom severity at baseline 
explained adherence to a restricted diet and the role that symptom relief has as a predictor of 
ongoing adherence.  
 The role of presenting condition  
 
 The presenting condition did not appear to play a role in the rates of dietary 
adherence.  Five of the samples comprised people with IBS according to the Rome II criteria, 
one comprised people with fructose malabsorption, one people with lactose intolerance and 
fructose malabsorption, one non-coeliac gluten sensitivity, and the remainder people with 
IBS and/or other functional complaints.  No differences in adherence outcomes between these 
groups were evident.   
 The role of diet type 
 
 A number of restricted diets were adhered to in the identified studies, with those that 
reduced one or more carbohydrates being the most frequently studied.  Other diets included 
elimination and rotation diets, restricting personally specific foods, gluten exclusion, and 
elimination of foods seen to raise IgE or IgG levels (see Appendix C). In one study the diet 
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was poorly specified, only being described as following doctor’s advice (Whitehead et al., 
2004).  The ease of following the diet, the extent of dietary restriction required to follow the 
diet, the availability of food, and the impact on lifestyle of the diets are likely to vary between 
these different types of diet. Given that these factors were found to be barriers to adherence in 
formal investigation of dietary adherence by Choi et al. (2008) and Shepherd and Gibson 
(2006) we sought to compare rates of adherence by diet type.  
Comparisons between diets where common definitions of adherence have been used 
indicate that diet type may not predict adherence. For example, studies of the low FODMAP 
diet report that 94% of participants adhered to the diet for more than 50% over a 9 month 
period (Staudacher et al., 2011), and over 75% of participants met this criteria over a 15.7 
month period (de Roest et al., 2013). This is similar to the rate of adherence reported within 
to long term fructose reduction studies which showed 77% of participants reported adhering 
for more than 50% of the time over 2-40 months (Shepherd & Gibson, 2006). 
 A number of the included studies provided all or most food to individuals for up to 22 
weeks (Austin et al., 2009; Biesiekierski et al., 2013; Halmos et al., 2014; King et al., 1998; 
Ong et al., 2010; Peters, Biesiekierski, Yelland, Muir, & Gibson, 2014; Shepherd et al., 2008; 
Vazquez-Roque et al., 2013). These studies eliminated the barrier of food availability and 
thus it may have been assumed that adherence within such studies would have been higher 
than those in which participants had to source their own foods. However, this did not appear 
to be the case, for example in one study where almost all food required for the low FODMAP 
diet was provided, only 80% of participants adhered to it for more than 81% of the time 
(Halmos et al., 2014), which indicates that factors other than food availability play a role in 
restricted diet adherence.    
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 Length of follow-up 
 
 One factor that may explain the difference in adherence rates between studies may be 
the length of follow-up involved. For instance, a study which reported 0% non-adherence 
rates (Goldstein et al., 2000) was run over a one month period; whereas those with the highest 
rates of non-adherence at 13% (Shepherd & Gibson, 2006), 24.4% (de Roest et al., 2013) and 
30% (Born et al., 1994) had longer time spans of up to 40, 15.7 and 3 to 6 months 
respectively.  
  However, in the study where 24.4% of participants were non-adherent to the low 
FODMAP diet at 15.7 months (de Roest et al., 2013), it was also reported that another 14.4% 
had followed the diet as taught for up to 3 months and stopped, and that another 5.6% had 
followed the diet as taught initially but were following it less than 50% of the time at follow 
up.  This may indicate that the increased time that participants were expected to adhere to a 
restricted diet in these studies led to a decrease in willingness to undertake such a restriction, 
leading to an ongoing but less strict adherence level in the longer term.  It may also be that 
experiencing a lack of symptom benefit may have caused cessation of the diet. Further, these 
findings also indicate that studies which only measure adherence over a short-term follow-up 
may overestimate true rates of adherence within the community. 
 Psychological and psychosocial predictors 
 
 Psychological and psychosocial variables were considered in a number of studies.  
Quality of life improvements were seen in the very low-carbohydrate diet study by Austin et 
al. (2009); IBS QOL had improved at 1 year post intervention in the Drisko et al. (2006) 
elimination diet and food challenge study; and IBS QOL had increased after 3-9 months 
following the low FODMAP diet in the study by Mazzawi, Hausken, Gundersen, and El-
Salhy (2013).  No attributions were able to be made for the role of personality factors in 
perceptions of lactose intolerance in the study by Suarez, Savaiano, Arbisi, and Levitt (1997); 
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depression, anxiety, and QOL were not found to differ significantly between diet and control 
groups in the IgG elimination diet study by Atkinson et al. (2004); and depression and 
anxiety were improved at follow up in the study by Zar, Mincher, Benson, & Kumar (2005).  
However, the role of these variables in explaining adherence rates was not investigated in any 
of the studies.   
Discussion 
 
 This review assessed past studies for the inclusion of predictors of adherence to 
restricted diets in people with functional bowel disorders. This was done firstly by examining 
studies which contained a significant measure or indicator of adherence, and then by 
examining those studies to ascertain which had considered predictors of adherence and by 
comparing rates of adherence between studies to identify potential predictors of adherence.  
Of a total of 39 studies which had measured or indicated adherence to a restricted diet, 14 
included structured or defined measures of adherence.   
    A consideration of predictors of dietary adherence was not well established in the 
reviewed studies.  While psychological and psychosocial variables were included in a number 
of studies (Atkinson et al., 2004; Austin et al., 2009; Drisko et al., 2006; Suarez et al., 1997; 
Zar et al., 2005), these were not considered in relation to adherence rates. Likewise, the roles 
of symptom relief and diet type as predictors of adherence were not considered in the 
included studies.  Gender was reported as a predictor of adherence (Goldstein et al., 2000), as 
well as taste, ease of following diet and ease of incorporation into daily life (de Roest et al., 
2013). What has been well established in the included studies is that adherence to restricted 
diets leads to GI symptom improvement in many people, and that increased levels of dietary 
adherence lead to better improvement of GI symptoms in people with FBDs (Born et al., 
1994; Caio et al., 2014; Choi et al., 2008; Corlew-Roath & Di Palma, 2009; de Roest et al., 
Restricted diet adherence in functional bowel disorders   55 
 
2013; Moritz et al., 2013; Nanda, James, Smith, Dudley, & Jewell, 1989; Sui et al., 2012; 
Vernia, Ricciardi, Frandina, Bilotta, & Frieri, 1995).  However, it has also been indicated that 
not everyone who could benefit from a restricted diet will adhere to one, with non-adherence 
rates of up to 30% seen in FBD samples (Born et al., 1994). This is consistent with the 
findings that up to 32% of people with coeliac disease are non-adherent to a gluten free diet 
(Hall et al., 2009).  Therefore, more investigation into the predictors of dietary adherence in 
people with FBD is warranted so that the reasons for non-adherence are better understood. 
    Analysis of the included studies indicated that the length of time to be spent adhering 
to the diet may lower strict adherence; and that increased complexity of the diet may also be 
related to better adherence. However, FBD condition type appeared to play no role in 
adherence levels. More research is thus needed to clarify the relationships between long term 
adherence and diet type in conjunction with other predictors of dietary adherence. 
Practical factors relating to adherence 
 A number of practical factors have been highlighted in the included studies as being 
related to adherence. For example, adherence to a reduced fructose diet was seen to have a 
mild to moderate impact on lifestyle, with an extra 1-3 hours per week spent on adherence 
tasks (Choi et al., 2008); however, all of those who had adhered to the diet for 12 months 
intended to continue with it despite the time and lifestyle impacts. Findings such as these 
indicate that for many individuals with FBDs the extra time spent is worth the benefit of 
symptom relief. The impact of ease of incorporating a restricted diet into lifestyle was found 
to be a significant predictor of adherence in the study by de Roest et al. (2013) where written 
information, dietitian consultation and the support of friends were ranked highest as being 
beneficial for efficacy and adherence by participants in this study. Such findings highlight the 
relevance of investigating the psychosocial predictors of dietary adherence to gain a better 
understanding of how psychological and social factors contribute to adherence, yet current 
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measures may not be sufficient to measure the full range of factors which contribute to 
restricted diet adherence rates in people with FBDs.  Other practical considerations such as 
the increased cost of gluten and wheat free breads and pastas, which may be twice the price 
of their non-speciality counterparts (Lee, Ng, Zivin, & Green, 2007) may also play a role in 
adherence behaviours. 
The psychosocial aspects of adherence 
 It may be that people with FBDs have good intentions to adhere to a restricted diet 
that would benefit their symptoms, but for one or more reasons are unable to do so.  
Therefore, further investigation is warranted to clarify what makes some people adhere 
highly and others not adhere at all.  To investigate this, it may be useful to adopt a theoretical 
framework which can help explain the factors which guide adherence behaviours.  The theory 
of planned behaviour (TPB; Ajzen, 1991) is one such framework.  The TPB assumes that 
attitudes (on whether engaging in a behaviour has positive or negative benefits), subjective 
norms (what others think of engaging in a behaviour) and perceived behavioural control (of 
having the ability to engage in a behaviour) determine an individual’s intention to perform a 
behaviour, which informs a subsequent behaviour outcome (Ajzen, 1991).  Although the TPB 
has yet to be applied to FBDs and dietary adherence, it has been successfully used to predict 
coeliac dietary adherence, as well as in the prediction of a number of other health behaviours 
(McEachan, Conner, Taylor, & Lawton, 2011). The TPB accounted for 39.4% of the variance 
in intention to adhere to a gluten free diet, along with depression, anxiety, and quality of life 
(Sainsbury & Mullan, 2011).  Therefore, it is expected that such a theory may also predict 
intention to adhere to a restricted diet in a FBD sample. 
    Due to the lack of research into the predictors of adherence behaviours in people with 
FBDs, more in depth investigation into the psychosocial barriers to and enablers of adherence 
in this population appears warranted.  This is important as it has been estimated that 20% of 
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people with IBS have co-morbid depression (Lackner et al., 2013), while co-morbid anxiety 
is seen in 15.8% to 16.5% in people with IBS (Lee et al., 2009; Whitehead et al., 2003). This 
makes the role that psychological variables play in adherence in FBD populations important 
to consider, as these variables are implicated in adherence within other dietary areas.  For 
example, a study which explored the role of psychological symptoms in gluten free diet 
adherence found that 8% of the variance in dietary adherence was accounted for by 
psychological symptoms; with higher reported psychological distress (depression, anxiety, 
and stress) leading to lower dietary adherence (Sainsbury, Mullan, & Sharpe, 2013).  Co-
morbid depression has also been found to impact on medical adherence in past research 
(DiMatteo, Lepper, & Croghan, 2000).  While no causality can be assumed from such 
studies, it may be the case that the experience of an FBD has the potential to increase existing 
depression, which in turn may make people less likely to adhere to a restricted diet.  Further 
research can provide a better understanding of the interplay between the practical aspects of 
adhering to a restricted diet and the psychosocial predictors of adherence outcomes. 
 Further research in this area will also add to the wider body of work on the predictors 
of dietary adherence behaviours for people with other chronic health conditions which require 
dietary management. Psychological variables have been found to play a role in adherence 
behaviours in a number of health areas, with co-morbid depression negatively impacting 
adherence to self-care behaviours in people with Type-2 diabetes (Sumlin et al., 2014), 
adherence to dietary weight loss interventions in overweight adults (Somerset, Graham, & 
Markwell, 2011), reduced dietary and fluid adherence in people with end-stage renal disease 
(Khalil, Frazier, Lennie, & Sawaya, 2011), and on overall medical adherence in a meta-
analysis performed by DiMatteo et al. (2000).  
 Anxiety has also been found to play a role in dietary adherence, with anxiety and 
depression associated with reduced dietary adherence in people with heart failure (Luyster, 
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Hughes, & Gunstad, 2009), and with reduced gluten free diet adherence (Barratt, Leeds, & 
Sanders, 2011). Further, depression, anxiety, and stress have been associated with lower 
gluten free diet adherence (Sainsbury et al., 2013).  The role of anxiety on its own is less 
clear, with worry linked to increased adherence to diet and exercise behaviours in people with 
cancer (Mosher et al., 2008). 
 Negative emotions have been seen to play a role in reduced adherence to dietary and 
medical advice for people with coronary heart disease (Platt, Green, Jayasinghe, & 
Morrissey, 2014), and increased levels of negative emotions decreased dietary adherence for 
people with diabetes mellitus (Travis, 1997).  In addition, neural imaging has indicated that 
successful dietary adherence is dependent on the ability to inhibit emotional responses to 
desired foods (Chechlacz et al., 2009). It may also be reasonably expected that emotional 
states and emotional inhibition will play a salient role in the adherence behaviours of people 
with FBDs.  Collectively, the findings outlined above highlight the importance of further 
investigation into the psychosocial aspects of adherence, which will add to the knowledge 
base on FBDs, and more generally for health conditions where adhering to a restricted diet 
has been found to lead to positive outcomes for patients.  
Methodological issues within this body of research 
 The lack of a common structured measure of dietary adherence in people with FBDs 
made it difficult to establish any solid predictors of dietary adherence.  The difficulties in 
defining appropriate classifications to assess adherence has been highlighted by Yao et al. 
(2013) as a limitation of dietary research on functional gastrointestinal disorders; and such 
difficulties in measurement consistency have also been seen in insulin adherence in Type 1 
diabetes (Toussi et al., 2008) and for defining adherence in clinical weight loss interventions 
(Somerset et al., 2011).  In general medical terms, adherence to instructions on 80% of 
required days has been used as one benchmark for medical adherence (Somerset et al., 2011); 
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however, no gold standard for measuring medical adherence currently exists (Lavsa, 
Holzworth, & Ansani, 2011).  
    One measure which has been used to measure adherence in a number of areas is the 
Morisky Medication Adherence Scale (MMAS; Morisky, Green, & Levine, 1986) which 
assesses adherence over the prior two weeks, as well as the factors involved in non-adherence 
such as forgetting and stopping due to feeling that symptoms were controlled.  The MMAS 
has been used for measuring adherence to medical advice in a number of health related areas 
including Type 2 diabetes (DiBonaventura, Wintfeld, Huang, & Goren, 2013) and 
inflammatory bowel disease (Long, Kappelman, & Martin, 2014). A modified form of the 
MMAS was used to assess the factors involved in gluten free diet adherence in people with 
coeliac disease, and was utilised to explore the differences between occasions of accidental 
and voluntary non-adherence to a gluten free diet, as well as how often non-compliance 
occurred (Casellas, López Vivancos, & Malagelada, 2006).   
 For the purposes of measuring adherence in FBDs, a tool which is able to differentiate 
between intentional and accidental deviations from the restricted diet and the reasons for 
these such as the modified MMAS would provide valuable insights. This differentiation has 
been established in gluten free diet adherence research, which has shown that inadvertent 
dietary lapses were more common than intentional lapses (Hall, Rubin, & Charnock, 2013). 
Within coeliac disease, adherence has been measured using the 7 item Coeliac Dietary 
Adherence Test (CDAT; Leffler et al., 2009) which considers symptoms, self-efficacy, 
difficulties eating out, the consequences of and importance of non-adherence, and times not 
adhered to a gluten free diet during the last four weeks. The CDAT categorises scores, which 
range from 7 to 35, as excellent, good, fair, poor, very poor and not following. The creation 
and validation of such a measure for use with FBD populations would allow for a fuller 
understanding of the psychosocial predictors involved in adherence to a restricted diet, as 
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studies that seek to predict variations in adherence without using a validated measure of such 
adherence will be of limited utility.  
Implications for future research 
 As shown in the outcomes of the current review there is evidence for the role of 
gender in adherence, with women showing higher adherence than men (Goldstein et al., 
2000); as well as the role that lifestyle impact (Choi et al., 2008) and challenges accessing 
food (Shepherd & Gibson, 2006) have on adherence. While these findings should be 
confirmed in further research, the relationship between gender and adherences indicates a 
potential need for additional support for men following a diagnosis of FBD. The findings for 
lifestyle impact and challenges accessing food are consistent with research in other areas 
which have found perceived barriers and self-efficacy to be important predictors of adherence 
(Clark-Cutaia, Ren, Hoffman, Burke, & Sevick, 2014; Hall, Rubin, & Charnock, 2013; Platt 
et al., 2014).  Interventions that seek to reduce perceived barriers to adherence and improve 
self-efficacy may be successful in improving adherence in this population.  
 The importance of gaining a broader understanding of what predicts adherence is that 
appropriate interventions can then be developed to help increase adherence within the 
population. In particular, given their relationship with adherence in other contexts, it is 
important that the roles that cognition, personality, and psychological well-being play in 
adherence in people with functional bowel disorders are better understood.  This knowledge 
would help to guide the development of more effective intervention and support strategies for 
individuals with FBDs, and allow for the appropriate identification and referral of those 
people who are less likely to adhere. Indeed, identification of the factors associated with 
performance of a behaviour is a key component of a number of intervention design 
frameworks (Bartholomew, Parcel, Kok, & Gottlieb, 2001; Gielen & McDonald, 1997).  
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 This review identified wide variations in the definition of adherence used between 
studies. The difficulties in defining appropriate classifications to assess adherence has been 
highlighted by Yao et al. (2013) as a limitation of dietary research on functional 
gastrointestinal disorders; and such difficulties in measurement have also been seen in insulin 
adherence in Type 1 diabetes (Toussi et al., 2008) and for defining adherence in clinical 
weight loss interventions (Somerset et al., 2011). The lack of consistent measurement has 
made it difficult to compare adherence rates across studies and as such, limits the ability to 
identify potential predictors of adherence within this context. As such, in order to improve the 
methodological quality of research within this domain, researchers should clearly define the 
levels of adherence used within studies of individuals with FBDs; and should endeavour to 
use standard measures of adherence behaviour where possible.  
 The aim of this review was to assess whether predictors of dietary adherence had been 
considered in FBD studies. Through examining studies which contained a measure or 
indicator of adherence and then identifying those which have considered predictors of 
adherence, it became clear that predictors have had little consideration in research. A better 
understanding of the predictors will allow for the identification of those least likely to adhere, 
and allow for their referral to appropriate supports. Further research in this area will both add 
to the current understandings of dietary adherence specifically in people with FBDs, and for 
that of adherence more broadly in chronic health conditions where dietary restriction is 
medically recommended. 
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CHAPTER 3 
 
 Following the systematic review presented in Chapter 2, a two phase study was 
undertaken to explore and better understand the experiences of people diagnosed with a FBD 
who were following a restricted diet.  Phase 1 involved a qualitative exploration of the factors 
involved in adherence via elicitation interviews, which informed the development of a 
comprehensive measure of beliefs about adherence to a restricted diet.  Phase 2 consisted of a 
cross-sectional survey to pilot the measure constructed in Phase 1, and these results were 
analysed to examine their contribution to the variance in adherence intention and behaviour 
in this population. 
 As both phases of this study utilised the theory of planned behaviour (TPB, Ajzen, 
1991; Fishbein & Ajzen, 2010) as a framework, an overview of this theory and its utility for 
gaining a better understanding of health behaviours is presented in the current chapter.  This 
chapter will provide background on the theory prior to introducing the two phase study, with 
full details of these studies outlined in Chapters 4 and 5. 
The Theory of Planned Behaviour 
 As shown in Figure 1, the TPB incorporates an individual’s beliefs about the expected 
outcomes of a behaviour and the evaluations of those outcomes (attitudes), perceptions of 
what others think about the individual performing the behaviour and motivation to comply 
with that perceived social pressure (subjective norm), and perceived control over the 
behaviour  by the individual (perceived behavioural control; PBC) in order to predict an the 
individuals intention to perform a behaviour of interest (Ajzen, 2012).  In turn, intention and 
PBC are thought to predict performance or non-performance of that behaviour.  The theory 
assumes that the more favourable an individual’s attitudes, subjective norm, and PBC toward 
a specific behaviour are, the stronger the individual’s intention to perform that behaviour will 
Restricted diet adherence in functional bowel disorders   69 
 
be.  Conversely, less favourable or weaker perceptions of those factors lead to lower 
intentions.  Further, the theory assumes that the stronger an individual’s intention and PBC 
are then the more likely that the behaviour in question will be performed (Ajzen, 1991).  
 
 
 
 
 
 
 
  
 
 
Figure 1. The theory of planned behaviour model. Adapted from M. Fishbein, and I. Ajzen, 
2010, Predicting and changing behavior: The reasoned action approach. New York, NY: 
Psychology Press, p.22 
 
 
 The TPB is an extension of the theory of reasoned action (TRA, Fishbein & Ajzen, 
2010) an earlier model for predicting intention and behaviour which included attitude and 
subjective norm as predictors of intention, but did not include PBC.  The TRA is based on the 
assumption that people are aware of the thoughts and feelings which underlie their decisions 
and have full volitional control over their behaviours; an assumption also shared by the TPB 
(Ajzen, 2012).   
 The TRA was extended to also include PBC due to the TRA’s inability to account for 
behaviours in which people have limited volitional control on the basis of subjective norm 
and attitude alone (Conner & Sparks, 2005).  According to the TPB, the influence of  
background factors, including individual factors such as mood and past behaviour; social 
factors such as age, education, and culture; and information factors such as knowledge, and 
the impact of the media, on behaviour are mediated by the TPB variables (Ajzen, 1991; 
Behaviour Intention Subjective 
Norm 
Normative Belief & 
Motivation to Comply 
Control Belief & 
Power 
Behavioural Belief & 
Outcome Evaluation Attitude 
PBC 
Restricted diet adherence in functional bowel disorders   70 
 
Fishbein & Ajzen, 2010).  It has been argued that the TPB as can be used as a framework to 
understand, predict, and change human behaviour (Ajzen & Albarracín, 2007). 
Behaviour 
 Within the TPB behaviour refers to observable events which take place in a certain 
context at a given point in time.  Behaviour is thought to occur in response to the beliefs an 
individual holds about enacting the behaviour (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 
2010).  As previously outlined, these beliefs may be formed from various sources including 
past experience, education, the media, and interactions with others; and these beliefs then 
influence an individual’s decision to perform or not perfom the behaviour in question.   
 Fishbein and Ajzen (2010) argue that whilst human behaviour appears to be complex, 
different behaviours are approached in the same way, and therefore a limited number of 
constucts will be able to predict any type of behaviour.  The TPB includes three distinct sets 
of belief constructs (attitudes, subjective norm, and PBC), which are described in further 
detail below. 
 The way in which behaviours are identified and operationalised is an essential 
component of research using the theory.  It is recommend that researchers consider four 
elements of behaviour during when operationalising a behaviour; the action performed, the 
target the behaviour is directed at, the context in which it is performed, and the time at which 
it is perfomed (Fishbein & Ajzen, 2010).  For the studies in this thesis, the action is 
adherence, the target a restricted diet, the context people with a FBD.  The elements can 
range in their levels of specificty, which allows time to be considered in the more general 
terms of  percentage of the time (see Table 1).  This thesis is concerned with the behaviour of 
adherening to a restricted diet since being recommended to follow a restricted diet among 
individuals with FBDs. 
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Table 3  
Operationalising Behaviours in this Thesis 
Target Action Context Time 
A restricted diet Adherence People with a FBD Percentage of the 
time  
Intention 
 Behavioural intentions are the indications of an individual’s readiness to enact a 
behaviour (Fishbein & Ajzen, 2010).  The intention construct in the TPB is assumed to 
capture the motivational factors which have the ability to influence behaviour, and is 
expected to give an indication of the effort an individual plans to exert to perform a behaviour 
(Ajzen, 1991; Conner & Norman, 2005).  Underlying intention is an individual’s subjective 
estimate of their likelihood or probability of performing the behaviour, and therefore it can be 
expected that the likelihood of a behaviour being performed increases as this subjective 
probability increases (Fishbein & Ajzen, 2010). 
 While an individual may hold strong intention to perform a behaviour, this does not 
guarantee that the behaviour will be enacted (Fishbein & Ajzen, 2010).  This can be due to a 
lack of skills or abilities, or from the presence of external barriers.  It may also be that when 
faced with a real life situation, previously held good intentions may not translate to actual 
behaviour.  Further discussion on this, which is termed the intention-behaviour gap, will be 
provided when discussing the relationships between the TPB components. 
 An important consideration for TPB studies is the principle of compatibility, which 
dictates that intention needs to be measured at the same level of specificity as behaviour; 
hence, taking into account the same definitions of action, target, context and time that were 
determined for behaviour (Fishbein & Ajzen, 2010).  For the purposes of this thesis, we are 
concerned with the intention to adhere to a restricted diet. 
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Attitude 
 Traditionally, attitude has been conceptualised as a hypothetical construct reflecting 
the positive or negative affect that is associated with an object (Ajzen & Driver, 1991).  
Within the TPB attitude refers to “the evaluation of an object, concept, or behaviour along a 
dimension of favour or disfavour, good or bad, like or dislike.” (Fishbein & Ajzen, 2010, p. 
76).  
 Attitude in the TPB is based on the expectancy-value model, which assumes that 
attitudes toward an object are automatically formed; and then depending on their strength 
become linked to an object, and lead to an overall attitude toward the object. When the object 
is encountered in future situations, this overall attitude toward this object will be 
automatically elicicted (Fishbein & Ajzen, 2010).  The attitudes construct has two constituent 
parts.  These are behavioural beliefs about the behaviour, and the subsequent evaluation of 
the behaviour which is referred to as an outcome evaluation (Conner & Sparks, 2005). 
 Behavioural beliefs relate to the thoughts an individual has about the consequences or 
outcomes of performing a behaviour (Fishbein & Ajzen, 2010).  These thoughts are based on 
a subjective probability that a behaviour will produce a given outcome.  Behavioural beliefs 
are formed in response to the experiences that people have in their lives, and can be formed 
through observation, learning, or inference.   
 Outcome evaluations relate to the value that an individual places on the outcomes of 
performing a behaviour.  It is assumed that people will hold positive attitudes towards objects 
which have attributes that they value, and that they will view those with attributes they do not 
value negatively (Ajzen & Fishbein, 1980).  Outcome evaluations therefore represent the 
favourable or unfavourable views that a person holds about the outcomes performing the 
behaviour in question (Ajzen, 2012).   
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 The theory assumes that attitudes are constructed on the basis of the summed products 
of behavioural beliefs and outcome evaluations.  This is expressed in the equation A=Σbᵢeᵢ.  
In the equation attiude is A and belief is i, with bᵢ the strength of belief about the consequence 
of performing the behaviour; and eᵢ the  evaluation of the belief (Ajzen, 1991).  The the 
strength of each salient belief multiplied with the subjective evaluation of performing the 
behaviour is proportional to the attitude held, with stronger beliefs and stronger evaluations 
leading to stronger attitudes toward the behaviour. 
Subjective Norm 
 Within the TPB the subjective norm construct refers to an individual’s perceptions of 
whether important others expect or desire that the individual should or should not perform a 
behaviour (Ajzen, 1991; Fishbein & Ajzen, 2010).  Subjective norm considers the ability of 
an individual’s overall social environment and social norms to influence their behavioural 
intentions and actions; and also consideres the role that specific people or groups, known as 
referent others, can play in determining behaviour.  The subjective norm construct has two 
constituent parts.  These are normative beliefs about the shared beliefs or values within a 
social group about the way people should behave in specific circumstances; and motivation to 
comply, the individual’s willingness to adhere to the perceived beliefs or expectations of 
referent others (Conner & Sparks, 2005). 
 The first constituent part, normative beliefs, has two sub-components.  The first, 
injunctive norms, reflects how the individual perceives referent others may think the 
individual should behave; while the second, descriptive norms, reflects the individuals 
perception of how referent others do behave (Fishbein & Ajzen, 2010).  Ajzen (2012) argues 
that injunctive norms do not need to be voiced by the referent other, that they can be formed 
by an individual inferring or perciving what referent others may want them to do in regards to 
performing a behaviour.  
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 The second constituent part, motivation to comply, reflects an individual’s willingness 
to behave in line with how they percieve others think they should behave (Fishbein & Ajzen, 
2010).  An individual may believe that referent individuals or groups believe that they should 
enact a behaviour, or the individual has observed referent others performing the behaviour 
(normative beliefs); yet the beliefs about some referent others may not be influential in 
determining behaviour. 
 The relationship between normative beliefs and motivation to comply is represented 
in the equation SN=Σnᵢmᵢ.  In the equation subjective norm is SN, nᵢ is the strength of 
normative belief i; and mᵢ is the motivation to comply with a referent i (Ajzen, 1991).  A 
composite of subjective norm is gained by multiplying each normative belief with its 
motivation to comply, and summing these across all beliefs.  As is outlined in the equation, 
the the strength of each salient normative belief multiplied with motivation to comply with 
performing the behaviour is proportional to the subjective norm; with stronger normative 
beliefs and stronger motivation to comply leading to stronger subjective norms in relation to 
the behaviour. 
Perceived Behavioural Control 
Within the TPB percieved behavioural control (PBC) is defined as “people’s 
perceptions of the degree to which they are capable of, or have control over, performing a 
given behaviour” (Fishbein & Ajzen, 2010, p. 64).  The construct is considered to take into 
account the information, skills, opportunities and resources needed to perform a behaviour, as 
well as barriers that need to be overcome.  These perceptions of capability can vary based on 
both the situation and the behaviour in question (Ajzen, 1991).  Ajzen (2012) argues that the 
concept of PBC is compatible with the concept of self-efficacy, in which self-effiacy is 
definied as an individual’s sense of capability and confidence to perform a given behaviour.  
The PBC construct has two constituent parts, control beliefs and power. 
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Control beliefs are the individual’s beliefs about the factors which can assist in a 
behaviour occurring or prevent it.  These beliefs are based on past personal experiences with 
the behaviour in question, the known experiences of others, and the likelihood of certain 
factors being in place (Fishbein & Ajzen, 2010).  Power is the feeling of confidence or 
control a person has over their ability to enact a behaviour if they desire to do so.   
 The relationship between control beliefs and power is represented in the equation 
PBC = Σcᵢpᵢ.  In the equation percieved behavioural control is PBC, cᵢ is the belief that the 
control factor i will be present; and pᵢ is the facilitating or impeding power of the factor i  
(Fishbein & Ajzen, 2010).  A composite of PBC is gained by multiplying each control belief 
with its percieved power and summing these across all control beliefs.  As is outlined in the 
equation, the the strength of each control belief multiplied with the power to perform the 
behaviour is proportional to PBC; with stronger control beliefs and stronger power leading to 
stronger PBC over the behaviour. 
Relationships between the Components of the TPB 
 Within the TPB, intention is determined by attitude, subjective norm and PBC; and 
behaviour is then seen as joint function of intention and PBC.  As can be seen in Figure 1, 
PBC plays a dual role in the TPB as it contributes to the prediction of intention along with 
attitude and subjective norm, as well as directly influencing behaviour along with intention 
(Fishbein & Ajzen, 2010).  Ajzen (1991) gives an example of the direct impact that PBC can 
have on behaviour; explaining that two people with the same strength of intention will not 
always have the same behavioural outcomes, as the person with the higher sense of 
confidence or power in their ability is more likely to perform the behaviour in question.  It is 
assumed that when holding intention constant, the effort requried to enact a behaviour is 
more likely to be expended as PBC increases. 
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 The TPB does not perform in the same way across all behaviours, and the weighting 
of the TPB constructs is expected to vary for each behaviour under investigation.  Fishbein 
and Ajzen (2010) argue that the constructs which predict intention will vary based on the 
behaviour in question, as well as the level of favourability or valence that an individual holds 
towards behaviour; and that there will be difference in the weighting of the contribution of 
each of the constructs between individuals and groups toward the same behaviour.  For 
example, Fishbein and Ajzen (2010) argue that even when a favourable attitude towards a 
behaviour is held and percieved social pressure (subjective norm) is favourable, this will not 
always lead to the formation of an intention if an individual believes that they have low 
control (PBC) over the behaviour in question.  The PBC construct assumes that that the less 
obstacles an individual anticipates and more opportunities and resources they believe they 
have, the greater their chance of enacting that behaviour will be (Ajzen & Driver, 1991; 
Conner & Sparks, 2005). 
 While subjective norm is typically found to be the weakest predictor of intention to 
perform a behaviour in TPB studies (Armitage & Conner, 2001; Godin & Kok, 1996), it had 
the highest beta weights in the drink driving study by Armitage, Norman, and Conner (2002); 
and attitudes have been seen to have higher beta weights in physical activity studies (Fishbein 
& Ajzen, 2010).  A meta-analysis of TPB studies by McEachan, Conner, Taylor, and Lawton 
(2011) considered the prediction of intention by behaviour type. The authors reported that 
attitude was the strongest predictor of physical activity, diet, safe sex, and abstinence; that 
PBC and attitude was the strongest predictor of risk intention, and PBC was the strongest 
predictor of detection intention.  Such differences in the contributions that the constructs 
make across different behaviours show the importance of exploring each behavioural concern 
in its own right.  The results reported in Chapter 5 of this thesis detail the independent 
contributions that the constructs make to adherence in an FBD population. 
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 The variance accounted for by the TPB in adherence intention and behaviour is 
reported in Chapter 5.  As with the intention-behaviour gap introduced earlier, intentions do 
not always lead to the behaviour in question being performed.  In line with the outcomes of 
reviews of prior TPB studies (e.g.: McEachan et al., 2011), it can reasonably be expected that 
the variance in intention accounted for by the TPB study undertaken for this thesis would 
exceed that of the variance in behaviour.  When considering intention to perform a behaviour 
Orbell (2004) outlines four patterns of human behaviour.  Inclined actors refers to people 
who hold positive intentions to perform a behaviour and do enact them; inclined abstainers to 
people who hold positive intentions but do not enact them; disinclined actors to people who 
hold negative intentions but do enact the behaviour; and disinclined abstainers to people who 
hold negative intentions and don’t perform the behaviour.  In the context of the current thesis, 
it may be assumed that people diagnosed with FBDs who are advised to adhere to a restricted 
diet for symptom relief would be inclined actors in the most part, and inclined abstainers at 
other times.  In line with this, the TPB assumes that even when people are inclined to perform 
a behaviour and positive attitudes toward the behaviour are held, that the behaviour may not 
be performed at all times (Ajzen, 2012). 
The TPB as a Theory of Intention and Behaviour within the Health Domain 
 The TPB has not previously been used to understand adherence to restricted diets in 
people with FBDs.  However, it has been widely applied across a range of the health 
behaviours (Conner & Sparks, 2005); and meta analyses which have considered the efficacy 
of the TPB have shown it to account for intentions and behaviours across a number of areas.  
For instance, a meta-analysis by Armitage and Conner (2001) considered the outcomes of 
185 previous studies including health related topics such as exercise, low fat diet 
consumption, and fruit and vegetable consumption; as well as non-health behaviours such as 
leisure and transport choices. This analysis showed that 39% of the variance in intention and 
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27% of the variance in behaviour was accounted for by the TPB.  More recently, a meta-
analysis examining the TPB for predicting health behaviour by McEachan et al. (2011) 
showed that 44.3% of the variance in intention and 19.3% of the variance in behaviour was 
explained by the TPB.  When individual behaviours were considered, the TPB was seen to be 
more effacious for physical activity and dietary behaviours; and less effacious for safe sex, 
risk behaviours and abstinence behaviours. 
 Finally, a recent meta-analysis on the utility of the TPB for explaining treatment 
adherence behaviours in people with chronic conditions by Rich, Brandes, Mullan, and 
Hagger (2015) included 27 studies across a range of health conditions including diabetes, 
heart disease, hypertenstion, and coeliac disease.  The meta-analysis showed that TPB 
accounted for 33% of the variance in intention to adhere to treatment, and 9% of the variance 
in adherence behaviour.  The authors noted a lack meta-analyses examining treatment 
adherence in chronic illness with other social cognitive theories, which limits the ability to 
make comparison of these findings for the TPB with those of other theories. 
Due to the overlap in gastrointestinal symptomolgy between coeliac disease and 
FBDs (Sanders, 2002), and the need for people with both conditions to follow dietary 
restrictions; coeliac disease may well be the most comparable condition to which the TPB has 
already been applied.  A number of studies have applied the TPB to the exploration of 
adherence to a gluten free diet in people with coeliac disease.  For example, in a study by 
Sainsbury and Mullan (2011) the TPB accounted for 39.4% of the variance in intention to 
adhere to a gluten free diet, and 26.9% of the variance in actual adherence behaviour.  The 
TPB was also applied to examine intentional and inadvertent non-adherence to a gluten free 
diet in in a study by (Hall, Rubin, & Charnock, 2009) which showed that intention, low self-
efficacy and percieved gluten tolerance were predictors of intentional gluten consumption.  
Further, the theory was successfully applied to exploration of the intention-behaviour gap in 
Restricted diet adherence in functional bowel disorders   79 
 
gluten free diet adherence by Kothe, Sainsbury, Smith, and Mullan (2015).  This study 
indicated that PBC and habit moderated the relationship between dietary intention and 
behaviour, with the relationship between intention and behaviour being dependent on PBC 
and habit.  Limitations addressed by the authors of these prior mentioned coeliac disease 
studies included the use of cross sectional designs in the studies, the adoption of self-report 
measures of adherence, and the use of samples that were biased toward people with high pre-
existing levels of adherence.  Despite such limitations, the successful application of the TPB 
in this population indicates that the theory may also be valuable for examining adherence in 
people with FBDs. 
Using the TPB to Develop Interventions 
 Lippke and Ziegelmann (2008) argue that theories are imperative for the planning, 
implementation and evaluation of health promotion initiatives.  A number of reviews have 
established the benefits of theory based health behaviour change interventions over non-
theory based ones (Albada, Ausems, Bensing, & van Dulmen, 2009; Evers et al., 2003; Glanz 
& Bishop, 2010).  The importance of adopting a theory based approach is that it allows for 
the antecedents of behaviour and the determinants of change to be established prior to an 
intervention occurring (Davis, Campbell, Hildon, Hobbs, & Michie, 2015).  The application 
of theories to behaviour change interventions is also valuable in terms of theory development, 
evolution, and refinement; and for increasing understandings of the mediating factors 
involved in change (Davis et al., 2015; Lippke & Ziegelmann, 2008; Prestwich et al., 2014).   
 When considering the TPB, Ajzen and Albarracín (2007) argue that changes in 
behaviour can occur via changing people’s intentions.  For this to occur, the psychosocial 
antecedents of intention need to be identified prior to targetted interventions to change 
intentions being put in place.  The benefit of undetaking a theory based investigation (such as 
the formative work undertaken in this thesis) prior to TPB interventions occurring was argued 
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for by Hardeman et al. (2002) following a review of studies which had used the TPB for 
health behaviour change intervention.  This review showed that the TPB was primarily used 
to assess outcomes and less often in the development of interventions.  Recent interventions 
informed by theory based investigation with the TPB include those to increase fruit and 
vegetable consumption (Kothe, Mullan, & Butow, 2012), gluten free diet adherence 
(Sainsbury, Mullan, & Sharpe, 2015), and physical activity (Chatzisarantis & Hagger, 2005); 
and to reduce sexual risk behaviour (Tyson, Covey, & Rosenthal, 2014).   
 As discussed, the value of undertaking an in depth investigation of behaviour in a 
population of interest is that by identifying which predictors make a strong contribution to the 
prediction of intention and behaviour, and understanding the mediating factors involved in 
change, allows for the future development and piloting of targeted and effective interventions 
for this population. For people with FBDs, developing interventions that seek to reduce 
known barriers to dietary adherence and increase feelings of power over adherence may be 
successful in improving adherence intentions.  As discussed in Chapter 1, increasing dietary 
adherence in people with FBDs has a number of positive benefits for symptom reduction, 
QOL, and wellbeing; and these positive outcomes make increasing intention to adhere and 
actual adherence important. 
 Gaining a better understanding of the factors which underlie the adherence intentions 
of people with  FBDs has the potential to lead to the development of structured interventions 
such as the Bread n’ Butter … Gluten Free of Course!, programme (Sainsbury, Mullan, & 
Sharpe, 2013b), an online intervention to help increase adherence to a gluten free diet.  The 
intervention was informed by the findings of a programme of qualitative and quantitative 
research which had used the TPB as a framework to explore gluten free diet adherence 
intention and behaviour (Sainsbury & Mullan, 2011; Sainsbury, Mullan, & Sharpe, 2013a).  
Examination of the Bread n’ Butter intervention showed significant positive improvement in 
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adherence at 3 months follow up when compared to a control group, and the adherence 
improvements were also found to be clinically meaningful in terms of coeliac disease factors.  
Whilst it was not the aim of this thesis to develop such an intervention, the outcomes of the 
Bread n’ Butter intervention highlight the potential for the findings of the thesis to be utilised 
in the development of real world dietary adherence interventions for people with FBDs in 
future. 
Criticisms of the TPB 
 Whilst the TPB has been widely applied in health research, there have been criticisms 
of the theory.  Indeed, a recent criticism was that the TPB is not well suited to experimental 
research and is difficult to compare with other theories in experimental conditions, and needs 
to be retired in its current format (Sniehotta, Presseau, & Araújo-Soares, 2014).  This critique 
has garnered a number of considered responses (e.g.: Ajzen, 2015; Conner, 2015; Trafimow, 
2015). 
 It has been argued that retiring the TPB is premature, and that whilst further testing of 
rival and extended TPB models should be encouraged, the theory has made important 
contributions to understandings of behaviour, thus it is too soon to replace it with other 
theories that do not have the evidence base that the TPB does (Conner, 2015; Trafimow, 
2015).  Ajzen (2015) also argued for the theory, responding that the authors of these 
criticisms did not make a strong case for retiring the theory; they offered no alternate 
framework of their own; and they did not provide evidence that alternate theories of health 
behaviour would account for more variance in behaviour than the TPB.  Ajzen and 
Albarracín (2007) had previously argued for the benefits of the TPB, reporting that prior to 
the introduction of the TRA and TPB most other theories were unable to account for more 
than 10% of the variance in behaviour. 
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 Additional critique of the TPB is that it assumes rational motives are behind 
behaviour and that the theory does not account for the non-cognitive and irrational aspects of 
behaviour (Conner & Norman, 2005; Sniehotta et al., 2014).  However, the TPB was never 
promoted as assuming that all behaviour is rational and goal directed, as some behavioural 
beliefs are expected to be irrational; rather, the theory is assumed to reflect self-serving 
motives such as wishful thinking, which may not be in line with reality (Ajzen, 2015). 
 Concern has also been raised regarding the validity of the TPB, primarily that the 
majority of variance is not accounted for by the TPB in many studies (Sniehotta et al., 2014).  
Yet is has been argued that the theory not accounting for higher variance may be due to the 
way studies are performed, especially when a small number of items are employed to assess 
each of the TPB constructs (Ajzen, 2015).  The two phase study reported in Chapters 4 and 5 
of this thesis set out to address this concern, conducting in depth elicitation interviews to 
gather the salient beliefs relating to dietary adherence relevant to people with FBDs in Phase 
1 prior to the construction of a pilot scale based on the interview themes.  The themes 
identified from these interviews were used as indirect measures of the TPB when collecting 
data in Phase 2, which ensured that a vast number of items were employed to assess each 
construct.  Further, it has been argued that the application of structural equation modelling, 
which was incorporated into the current research and is reported in Chapters 4 and 5, can lead 
to higher amounts of variance in behaviour being explained by the theory (Ajzen & 
Albarracín, 2007). 
 Assumptions that the TPB constructs mediate background factors  (e.g.: Fishbein & 
Ajzen, 2010) have also been challenged, as a number of studies have shown that background 
factors such as age and socioeconomic status; and additional factors such as strength of habit, 
self-determination, anticipated regret, and aspects of self-regulation predict behaviour 
independently of the TPB (Sniehotta et al., 2014).  Yet it has been argued that while certain 
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additional predictor variables added to the TPB may increase the amount of variance that is 
accounted for in some behaviours, such additional predictors are not likely to be applicable to 
behaviours more broadly (Conner, 2015).  As prior research has shown that the TPB fails to 
fully capture negative affect (Conner, Godin, Sheeran, & Germain, 2013), and in line with the 
assertion by Ajzen (2015) that there is nothing in the theory precluding the addition of extra 
predictors, psychological distress was selected for inclusion in the current study.  The role of 
psychological distress as a potential predictor of FBD dietary adherence intention and 
behaviour over and above the TPB constructs is clarified in Chapter 5. 
 A further issue with theory is that many studies rely on the use of self-report measures 
of behaviour by study participants.  This is a limitation noted by the authors of the TPB 
gluten free diet studies discussed earlier, as well as a limitation of the theory more broadly 
(Armitage & Conner, 2001; Conner & Sparks, 2005).  Due to the nature of restricted diet 
adherence as an ongoing behaviour which occurs multiple times across a day, observation of 
actual adherence was not possible within the bounds of the current study.  While past studies 
have assessed non-adherence in FBD populations via assessment of uneaten food when all 
food was provided (Halmos et al., 2014), this was also beyond the scope of the studies 
presented in this thesis; and this form of measurement may not have fully captured intentional 
consumption of restricted foods that were not provided by the study.  Self-report measures 
were utilised in the current study by necessity, due to the restraints involved in actual 
observation of eating behaviour. 
Applying the TPB for the Current Programme of Research  
 As shown in Chapter 2, no study to date has employed a formal health behaviour 
theory to understand the predictors of adherence in FBDs, or to comprehensively explore the 
challenges that individuals with these conditions face when attempting to adhere to a 
restricted diet.  The TPB is a widely applied behaviour theory whose strengths include its 
Restricted diet adherence in functional bowel disorders   84 
 
ability to explore numerous behavioural domains using four variables, its structured 
guidelines for study design, and the model’s provision for the inclusion of additional 
predictor variables (Ajzen, 2015; Conner, 2015; Hankins, French, & Horne, 2000).   
 Whilst the TPB has not yet been applied to the understanding of dietary adherence in 
FBDs, as previously discussed, it has been employed to assess gluten free diet adherence in a 
coeliac population.  Any research findings for these two conditions cannot be directly 
compared, as coeliac is an auto-immune condition and FBDs is a functional condition 
(Drossman et al., 2006; Sanders, 2002).  Yet it was expected that there would be similarities 
in the findings of the current study and the prior mentioned findings for dietary adherence 
intention and behaviour in coeliac disease, primarily due to the commonalities of GI 
symptoms and recommendations to follow a restricted diet in both conditions.  Further 
recommendations for applying the TPB framework call for each new behaviour or population 
of interest to be examined in its own right (Ajzen & Fishbein, 1980).  A pictorial 
understanding of how dietary adherence in FBD populations is expected to operate within the 
TPB has been applied to the TPB diagram in Figure 2.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Attitudes: What 
are the 
Advantages to 
Me of Adhering? 
Intention to 
Adhere 
Adherence to 
a Restricted 
Diet 
Subjective Norm: 
What do Others 
Think About Me 
Adhering? 
Perceived 
Behavioural 
Control: Have I 
Been Able to 
Adhere in the 
Past? 
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Figure 2. The theory of planned behaviour model when considering restricted diet adherence 
in a FBD sample. 
 As is detailed in Chapter 4 of this thesis, the TPB was applied as a framework to 
qualitatively explore adherence beliefs in this population.  The TPB has been applied to the 
elicitation of salient beliefs across a wide variety of health areas including dietary adherence 
in coeliac disease (Sainsbury & Mullan, 2011), hand hygiene among hospital nurses (White 
et al., 2015), and smoking in people with Type 2 diabetes (Chau et al., 2015).  Elicitation of 
salient beliefs about a behaviour within a specific population is an important formative stage 
within TPB research (Fishbein & Ajzen, 2010), and undertaking this is a strength of the 
current thesis as eliciting beliefs is a labour intensive task which is not always undertaken in 
TPB studies.  
Considering the TPB Constructs in a FBD Population 
 In the context of adhering to a restricted diet, people with FBDs would be expected to 
hold a number of positive and negative beliefs about following a restricted diet, and in their 
outcome evaluations would place different levels of personal importance on these positives 
and negatives.  For example, it may be that people may hold the behavioural belief that their 
diet benefits both their GI symptoms and their sleep; but in terms of making outcome 
evaluations they may place a higher importance on reducing GI symptoms than having 
improved sleep. 
 It can also be expected that subjective norm will play a role in adherence due to the 
nature of food as a commonly shared experience with members of one’s household or family, 
in social situations with known others, and with lesser known others such as those employed 
in food service.  Whilst people with FBDs may consider the perceived feelings of referent 
others about dietary adherence and make consideration of what referent others in their 
situation do (normative beliefs), they may have a low motivation to comply with these 
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referent others.  Subjective norm has been regularly found to be the weakest predictor of 
intentions (Armitage & Conner, 2001; Fishbein & Ajzen, 2010), therefore it is likely that they 
would also play a less salient role in dietary adherence than attitudes and PBC in the current 
study population. 
 Finally, in terms of PBC, it may be that people following these restricted diets would 
encounter factors being in place which enabled and hindered their adherence, such as food 
availability and cost; and due to these control factors they would vary in their power or 
confidence in adhering to their diet in differing circumstances.  For example, people may 
believe that restaurants are unlikely to be aware of the needs of their diet (control belief), but 
feel that if the restaurants were aware of their dietary needs then they would be more likely to 
be able to adhere to their diet (power).  The study reported in Chapters 4 and 5 provides an in 
depth exploration of the role of these three constructs in people with FBDs.  
Conclusion 
 In conclusion, the TPB is widely applied in the exploration of health behaviours.  It 
examines the role of attitudes, subjective norm, and PBC on an individual’s intention to enact 
behaviour; and the role of intentions and PBC on actual behaviour.  Whilst the model is not 
without its criticisms, it has been chosen for the research outlined in this thesis as it has been 
widely applied within the health domain, and more specifically in the exploration of 
adherence in coeliac disease, a condition which has a similar symptom profile to FBDs.   
 The following chapters outline the research conducted for this thesis which utilised 
the TPB as their framework.  Chapter 4 presents two phases of a questionnaire development 
process.  In Phase 1 elicitation interviews were undertaken, and in Phase 2 a dietary 
adherence questionnaire was created, the items of which were drawn from content analysis of 
the elicitation interviews.  This questionnaire was subsequently analysed with exploratory 
factor analysis.  In Chapter 5, the results of additional regression analyses to examine the 
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variance in intention and behaviour explained by the TPB and psychological distress are 
presented.  
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CHAPTER 4 
Creation of a Theory of Planned Behaviour Questionnaire to Explore the Predictors of 
Dietary Adherence in people with Functional Bowel Disorders 
 
 
 As outlined in Chapter 1, FBDs are a chronic health condition which can have a 
negative impact on an individuals’ emotions, physical wellbeing, daily function, and 
occupational output (Drossman, 2006).  People with these conditions experience a number of 
problematic gastro-intestinal and physical symptoms (Lackner et al., 2013; Longstreth et al., 
2006); and the symptoms experienced have been found to play a key role in poor QOL 
outcomes (Wilson et al., 2004).  Indeed, a review of the impact of IBS on QOL compared the 
health related impact of the condition to that of diabetes, hypertension, and kidney disease 
(Agarwal & Spiegel, 2011). 
 It has also been established in this thesis that adhering to a restricted diet, such as 
those low in problematic carbohydrates, has the ability to manage FBD symptoms (e.g.: de 
Roest et al., 2013; Halmos et al., 2014; Staudacher et al., 2011).  However, the systematic 
review reported in Chapter 2 of this thesis (Osicka et al., 2015) indicated that the predictors 
of adherence to such restricted diets have not been widely considered in prior research, with 
the main aim of studies being symptom induction or reduction.  
 The research presented in the current chapter explored the predictors of dietary 
adherence in people with FBDs, using the theory of planned behaviour (TPB; Ajzen, 1991) as 
a framework.  Although the theory has yet to be applied to FBDs and dietary adherence it has 
been successfully used as a framework with which to qualitatively examine adherence to a 
gluten free diet in people with coeliac disease (Sainsbury et al., 2013a).  Therefore, it was 
expected that the TPB would also predict dietary adherence in people with FBDs in the 
studies undertaken for this thesis. 
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One of the benefits of using the TPB to explore health behaviours is that it has clear 
guidelines for its application in research (Fishbein & Ajzen, 2010; Francis et al., 2004).  The 
guidelines for designing TPB questionnaires by Francis et al (2004) outline the three steps 
needed to create a TPB survey.  
1. To define the population and behaviour of interest.  As discussed in previous 
chapters, the behaviour of interest in this thesis is adherence to restricted diets, and the 
population of interest people with FBDs.  
2. To undertake an elicitation study to collect data on the subject at hand, and following 
this to qualitatively analyse the resulting data to uncover themes for each of the three 
TPB constructs.  For this thesis, a series of elicitation interviews with people with 
FBDs were undertaken in Phase 1.  For attitude, it was intended that behavioural 
beliefs about the advantages and disadvantages of performing the behaviour under 
investigation (adherence to a restricted diet) would be elicited; for subjective norms 
that participants would report perceived social pressure from referent individuals or 
groups who may approve or disapprove of the behaviour; and for PBC that control 
beliefs would be evident from eliciting factors which participants believe impede of 
facilitate the behaviour.  The reason for eliciting and measuring salient beliefs in these 
three domains is that they give valuable information about the likely determinants of a 
behaviour, which can then be measured via a quantitative questionnaire, as per step 3 
(Fishbein & Ajzen, 2010).  
3. To use the themes identified in the second step to create and pilot a TPB 
questionnaire, in order to investigate the extent to which the TPB constructs predict 
intentions and behaviour within the population of interest.  Piloting of a TPB 
questionnaire, which was created from the themes identified in step 2, was undertaken 
in Phase 2.  
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The research presented in the current chapter corresponds to step 2 and step 3 of this 
method for creating TPB surveys.  Phase 1 reports a series of elicitation interviews with 15 
people with FBDs that employed these TPB guidelines in order to identify relevant adherence 
beliefs in this context.  These beliefs were then used to create a pilot questionnaire that was 
used to predict dietary adherence in people with FBDs in Phase 2. 
Phase 1: Identification of Salient Beliefs, and Creation of the Questionnaire 
Aim 
 
 The aim of this study was to explore the predictors of dietary adherence by identifying 
the salient beliefs about dietary adherence held by people with FBDs.  This was undertaken in 
order to inform the creation of a questionnaire for quantitative analysis in Phase 2. 
Method  
Participants 
 There were 15 participants.  They ranged from 19 to 64 years old (M age = 35.4 years, 
SD = 11.46).  Two identified as male, and thirteen female.  All participants identified as 
having been diagnosed with a FBD.  People with coeliac disease were excluded from the 
study.  Approval for the study was provided by the Deakin University HREC (Appendix A).   
Measures 
 Guidelines for the development of elicitation interviews using the TPB by Fishbein 
and Ajzen (2010) were used to formulate the schedule of elicitation questions.  To elicit 
attitudes towards adherence, participants were asked to name the advantages and 
disadvantages of adhering to their restricted diet (behavioural beliefs); and the desirability of 
performing the behaviour (outcome evaluations).  To elicit subjective norms, participants 
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were asked to name individuals or groups who approve or disapprove of their adherence to a 
restricted diet (injunctive norms); and then to name people with their condition they thought 
would be more or less likely to adhere to a restricted diet (descriptive norms).  This latter 
question was dropped after the sixth interview as it had consistently caused confusion to the 
participants. Participants were unable to identify people who had their condition and may be 
more or less likely than them to adhere, and asked for prompts from the interviewer about 
who other such people may be.  To elicit PBC, participants were asked to name factors which 
either enabled or prevented their adherence (control) and their likelihood of adhering when 
these factors were present (power).  The interview script is provided in Appendix D. 
Recruitment 
 Participants were recruited via printed posters and advertisements on social media. 
Advertisements asked for people aged 18 years and over, who had been diagnosed with a 
FBD, and had attempted to adhere to a restricted diet for symptom relief.  Participants made 
email contact, and were interviewed following the return of a signed Plain Language 
Statement (Appendix E).  Six participants opted to be interviewed in person at Deakin 
University Burwood Campus; the remaining nine interviews were conducted via Skype.   
 Pre-specifying a required number of participants can be difficult in qualitative 
research, as the aim is to obtain a sufficient depth of information rather than rigidly apply 
constraints (O'Reilly & Parker, 2013).  Recommendations for sample sizes in similar studies 
have ranged from 5 to 25 participants (Mason, 2010).  The authors set out to recruit a 
minimum of 13 participants, and it was deemed that little new information was evident by the 
14th interview.  A 15th and final interview was conducted when a late consent form was 
received. 
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Procedure 
 Participants were initially asked to provide demographic information, and then asked 
the schedule of elicitation questions.  Following this, three questions on circumstances and 
motivation were asked to gather information on times when a restricted diet was not adhered 
to, and the factors that were taken into consideration.  Two further questions explored the 
emotions experienced during times of non-adherence to their diet; as well as the emotions 
they participants had experienced regarding their need to follow a restricted diet, with this 
question relating to their emotions at any stage of their journey.  A final question gave the 
participants the opportunity to add any other relevant thoughts or ideas on dietary adherence.   
Analysis 
 Following the elicitation interviews, all interviews were transcribed verbatim by the 
student and reviewed for quality control.  Thematic analysis was used to examine the 
frequencies of common themes by TPB construct within the transcripts.  Coding of themes 
was performed by to the student, and regularly assessed by the primary supervisor.  During 
the reading of the printed transcripts, the themes identified within the TPB were then 
transferred into an Excel spreadsheet, and grouped into themes within the theory of planned 
behaviour constructs.  The full list of themes identified is outlined in Table 5.  Establishing 
the credibility of a research study helps establish trustworthiness, which in turn increases the 
potential for the findings be received with greater confidence (Denscombe, 2010; Lincoln & 
Guba, 1986).  To establish the credibility of the research a systematic review was undertaken 
to establish that indeed, there a lack of research into the predictors of dietary adherence in 
people with FBD’s.  Credibility was also increased though investigator triangulation, where 
TO and EK coded and analysed the data.  This is important to guard against the biases of a 
sole researcher, and ensure a full picture is taken from the data.  
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Table 4 
Participant Characteristics for Phase 1 Participants (N = 15) 
Demographic 
Characteristic 
Range Categories Reported Frequency Percentage 
Age 19-64 
years 
   
Time Since First 
Diagnosis 
2-9 years    
Gender  Female 13 86.7 
  Male 2 13.3 
Marital Status  Married/Partnered 12 80 
  Single/Divorced 3 20.0 
Location  Urban 13 86.7 
  Rural 2 13.3 
Family History of 
Similar FBD 
Diagnoses 
 Yes 13 86.7 
  No 2 13.3 
FBD Diagnoses  Fructose Malabsorption 10 66.7 
  Lactose Intolerance 10 66.7 
  IBS 7 46.7 
  Wheat Intolerance 2 13.3 
  Yeast Intolerance 1 6.7 
  Sensitivities to 
gluten/sulphites/additives 
1 6.7 
Symptoms Prior to 
Diagnoses 
 Diarreah 
 
13 86.7 
  Bloating 11 73.3 
  Abdominal pain/cramps 11 73.3 
  Constipation 6 40 
  Fatigue 6 40 
  Headaches 3 20 
  Flatulence 3 20 
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Demographic 
Characteristic 
Range Categories Reported Frequency Percentage 
  Felt Generally Unwell 3 20 
  Depressive Symptoms 3 20 
  Anxiety Symptoms 1 6.7 
  Oesophageal burning 1 6.7 
  Skin Irritation/Rashes 1 6.7 
  Nausea 1 6.7 
  Belching 1 6.7 
Diagnoses Made By  Gastroenterologist 8 53.3 
  GP 6 40 
  Dietitian 4 26.7 
  Naturopath 3 20 
  Allergist 1 6.7 
Restricted Diet/s 
Adhered To 
 Low FODMAPs 11 73.3 
  Wheat Free/Reduced 4 26.7 
  Gluten Free 4 26.7 
  Dairy Free 4 26.7 
  Lactose Free/Reduced 3 20 
  Reduced 
Fructose/Fructan 
3 20 
  Reduced Refined Sugars 2 13.3 
  Avoidance of Individual 
Foods 
2 13.3 
  Yeast Free 1 6.7 
  Salicylate Free 1 6.7 
  Elimination diets 1 6.7 
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Results 
Description of the Sample 
 The average age of first FBD diagnosis ranged from 16-55 years (M age = 29.93 
years, SD = 11.27).  Four reported having a single FBD diagnosis, with the remainder having 
multiple FBDs.  The most commonly reported condition was IBS.  Health professionals 
involved in the diagnosis were primarily gastroenterologists.  Only two participants indicated 
no family history, with the remainder indicating that one or more close family members (e.g. 
sibling, parent, grandparent, aunt, uncle) had experienced a similar condition.  Eleven 
reported attempting to follow the low FODMAP diet.  Table 4 outlines the full demographics 
for this sample. 
Themes Identified for the Theory of Planned Behaviour Constructs 
 Attitude.  To assess the attitude construct participants were asked what they believed 
were the advantages and disadvantages of their following a restricted diet.  The main 
advantages related to reductions in the gastrointestinal, physical, and emotional or 
psychological symptoms that they experienced; to having increased food knowledge, and to 
eating a healthy diet.  The main disadvantages of adherence related to being restricted when 
dining at eateries, at friend’s homes, at social functions, and whilst travelling; to feeling 
deprived of desired foods; and to issues relating to food planning, cost, and ingredients (see 
Table 5). 
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Table 5 
Categories of Beliefs Identified in the Elicitation Interviews (N = 15) 
Attitudes N Norms N Perceived Behavioural 
Control 
N 
Less GI symptoms 11 Friends 9 Others in home prepare  
suitable foods 
10 
Benefitted overall health 11 Spouse/partner 7 Food will be provided 
when visiting homes 
7 
Cannot eat liked foods 10 People with similar 
conditions 
7 Good access to foods and 
ingredients 
7 
Less other physical 
symptoms 
9 Family 6 Taking suitable food 
places 
7 
Difficulty finding food 
when eating out 
9 People with interest in 
healthy living 
5 Eateries will have 
suitable food 
6 
Difficulty attending 
social events 
8 GPs 4 Eateries will alter dishes 6 
Difficulty travelling 7 Parents 4 Dining with others who 
understand 
6 
Eating at other people's 
homes 
7 People with no 
experience of condition 
4 Others at home willing to 
eat foods 
6 
Increased mental 
wellbeing 
7 People older than me 3 Food will be provided at 
social events and parties 
6 
Increased food 
knowledge 
6 Gastroenterologists 3 Researching menus in 
advance 
5 
Less tired 3 Dietitians 3 Sufficient supply of food 
at home 
4 
Healthy and nutritious 
diet 
5 Colleagues 3 Knowledge of 
ingredients and 
substitutes 
4 
Extra time planning 5 Alternative health 
practitioners 
2 Staff will be aware of 
needs 
4 
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Attitudes N Norms N Perceived Behavioural 
Control 
N 
Different ingredients and 
methods 
4 People in food industry 2 Miss foods not 
recommended 
4 
Less social awkwardness 
or embarrassment 
3 People younger than me 1 Responsible for own 
food shopping 
3 
Cooking multiple meals  2   Accommodation with 
cooking facilities 
3 
Less symptoms means 
more quality time 
2   Spend time planning 
food and meals 
3 
More money purchasing 
foods 
2   Labelling and packaging 
clear and complete 
2 
More time shopping for 
foods 
1   Clear guidebooks and 
instructions 
2 
    Good access to recipes 2 
    Uncomfortable telling 
others 
2 
    Often experience low 
mood 
2 
    Often feel unwell 1 
    I am often busy 1 
    I am often unorganised 1 
 
 
Subjective norm.  Subjective norms were elicited by asking participants to name referent 
individuals or groups who may either approve or disapprove of their adherence to a restricted 
diet.  Those most commonly identified were medical professionals and alternative health 
practitioners; family, friends and colleagues; and non-specific others such as food industry 
workers, older people, and younger people (see Table 5).  As previously reported, descriptive 
norms were discarded after the sixth interview, and the data prior to this was not analysed. 
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 Perceived behavioural control.  To elicit PBC, participants were asked to name 
factors which enabled or prevented adherence.  Enabling factors reported were social factors 
such as the ability to have foods provided or altered at eateries, and dining with 
understanding others; having food knowledge and actively planning; and the support of the 
people they lived with.  Factors which made adherence difficult included poor food 
availability and difficulties with staff at eateries, social discomfort and difficulties telling 
others about the diet, and personal factors such as missing desired foods and being 
unorganized (see Table 5). 
Creation of Indirect Measures for the Theory of Planned Behaviour Questionnaire 
 Following identification of the themes, indirect measures of adherence were created.  
To create these measures, all of the 59 themes identified in Phase 1 were formed into theory 
of planned behaviour questionnaire for Phase 2.  Guidelines by Francis et al. (2004) note that 
including a large number of indirect measures improve the validity of the study, yet also 
caution that this needs to be balanced against having a long questionnaire and participant 
fatigue.  On considering this, it was decided that all of the themes elicited would be 
considered for the current study.  
 As a first step in this investigation, the identified themes outlined in Table 5 were 
allocated item labels.  Attitude comprised 19 items, subjective norm 15 items, and PBC 25 
items.  As per guidelines for TPB questionnaire construction by Fishbein and Ajzen (2010), 
and Francis et al. (2004) these 59 items were then allocated to the questionnaire as indirect 
measures. Each of the 59 items were formed into statement; with the belief strength of this 
statement being measured and an outcome evaluation of the statement then being made.  
For attitude the 19 behavioural belief items (such as adhering has benefitted my 
overall health) were formed into statements where the participant’s belief strength was 
endorsed on a scale of strongly disagree-strongly agree.  The second part of this indirect 
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measure then assessed the outcome evaluation of the statement by asking the participant to 
endorse the importance of the statement on a scale of very unimportant-very important (See 
Table 6, Part 1a and Part 1b) 
For subjective norm, the 15 referents (such as GPs, gastroenterologists, and parents) 
who were identified as having approved or disapproved of dietary adherence were crafted 
into statements where participants selected the referents level of support for their adherence 
on a scale of strongly disapprove-strongly approve; followed by the participant’s level of 
agreement on whether they want to do what the referent believes that they should on a scale 
of strongly disagree-strongly agree (see Table 6, Part 2).  
For PBC the 25 control items were formed into statements to assess the likelihood of 
control factors (such as eateries having suitable foods, and experiencing low mood) 
occurring, and the statements were endorsed on a scale of strongly disagree-strongly agree; 
and the likelihood of adhering to the restricted diet in each circumstance was then assessed on 
a scale of less likely-more likely (See Table 6, Part 3). 
Creation of Direct Measures for the Questionnaire 
Eleven direct measure items were then formulated for the theory of planned behaviour 
questionnaire; four for attitudes, four for subjective norms, and three for PBC.  These direct 
measures were also based on the format recommended by Fishbein and Ajzen (2010) and 
Francis et al. (2004). 
For attitudes, the four direct measure items assessed the personal benefits of adhering 
to a diet.  The items contained the stem question For me, I think adhering to a restricted diet 
is; which was completed with responses given on four semantic differential scales which 
contained the bipolar adjectives harmful-beneficial, bad-good, the wrong thing to do-the right 
thing to do, and not worthwhile-worthwhile (See Table 6, Part 1c). 
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For subjective norms, four direct measure items assessed the perceptions that 
participants held about how others felt about their adherence.  Responses were given on a 
semantic differential scale of Strongly Disagree-Strongly Agree for the four items.  The stems 
were People who are important to me think that I should NOT adhere to a restricted diet; I 
feel under social pressure to adhere to a restricted diet; I feel under social pressure NOT to 
adhere to a restricted diet: and It is expected of me that I adhere to a restricted diet (See 
Table 6, Part 2a). 
For PBC, three direct measure items assessed feelings of control and confidence in 
dietary adherence.  The two stems I am confident that I can adhere to a restricted diet if I 
want to and Whether or not I adhere to my restricted diet is entirely up to me were rated on a 
semantic differential scale of Strongly Disagree-Strongly Agree.  The third stem For me, 
adhering to a restricted diet is was rated from Very Difficult-Very Easy (See Table 6, Part 
3a). 
Following this three direct measure items to assess intention were formulated. 
Semantic differential scales Strongly Disagree-Strongly Agree were provided for the items I 
am confident that I can adhere to a restricted diet if I want to; I want to adhere to my 
restricted diet; and I intend to adhere to my restricted diet (See Table 6, Part 4). 
The questionnaire measured self-reported adherence with two measures.  The first 
item on the asked participants to select how often they adhered to their diet on a ratio scale, 
with one choice made from the options Always, Frequently (50% of the time or more), 
Occasionally (less than 50% of the time,) or Never (See Table 6, Part 1).  The final item again 
assessed participant’s self-reported adherence behaviour with the item I adhere to my 
restricted diet, with a visual analogue scale from 0%-100% provided for the participant’s 
response (See Table 6, Part 5). 
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Following this process, the questionnaire was emailed to three randomly selected 
participants from the elicitation interviews requesting that they review and provide comment 
about the questionnaire.  Two of these participants gave their feedback about the content of 
the questions and the format of the questionnaire.   
 
Phase 2: Testing of the Questionnaire 
 
Aim 
 
The aim of Phase 2 was to test the theory of planned behaviour questionnaire created 
in Phase 1, and to subsequently analyse its structure using exploratory factor analysis. 
Method  
Participants 
 Of the total 257 respondents, 192 had completed all measures and met the criteria of 
having a diagnosed FBD.  These 192 participants were aged between 18 to 69 years (M age = 
40.0 years, SD = 12.84); 183 identified as female, and nine male.  All participants identified 
as having been diagnosed with a FBD.  People with coeliac disease were excluded from the 
study.  Approval for the study was provided by the Deakin University HREC (Appendix A).   
Measures 
 Demographic questions.  Demographic questions assessed current age, relationship 
status, age at FBD diagnosis, symptoms prior to diagnosis, diagnosis and who had made the 
diagnosis, family history of similar conditions, diets adhered to, current diet adhered to, and 
mental health or psychiatric diagnosis.  The demographic questions utilised are detailed in 
Appendix G. 
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 Theory of Planned Behaviour Questionnaire.  The theory of planned behaviour 
questionnaire (See Table 6) was created for this study following analysis of the Phase 1 
interviews. 
 Indirect measures of attitude.  Nineteen questionnaire items assessed each 
behavioural belief (e.g., Adhering to a restricted diet has led to me having less gastro-
intestinal symptoms… strongly disagree (1) to strongly agree (101)); and the corresponding 
outcome evaluations (e.g., Having less gastro-intestinal symptoms is… very unimportant (-
50) to very important (+50)).  When the scores for these two components are multiplied, 
higher scores indicate stronger and more positive attitudes toward adherence. 
 Indirect measures of subjective norm: Fifteen questionnaire items assessed the 
support of each referent other (e.g., Gastroenterologists approve of me adhering to a 
restricted diet… strongly disapprove (-50) to strongly approve (+50)); and the corresponding 
motivation to comply (e.g., When it comes to my restricted diet, I want to do what 
gastroenterologists think I should do… strongly disagree (1) to strongly agree (101)).  When 
the scores for these two components are multiplied, higher scores indicate stronger more and 
positive norms. 
 Indirect measures of PBC.  Twenty five questionnaire items assessed each control 
factor (e.g., Eateries will have foods suitable for my restricted diet on their menus; assessed 
on a scale of strongly disagree (1) to strongly agree (101)); and the corresponding perception 
of power (e.g., When eateries have a good range of suitable foods on menus I am, assessed 
on a scale of less likely (-50) to more likely (+50)).  When the scores for these two 
components are combined, higher scores indicate greater perceived control over adherence. 
Direct measures of attitude.  Four items were used to assess attitude.  The stem 
statement For me, I think that adhering to a restricted diet is… was assessed on four scales, 
all ranging from 0 to 100 (harmful to beneficial, bad to good, the wrong thing to do to the 
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right thing to do, and not worthwhile to worthwhile).  These four items are averaged to form 
an attitude direct measure variable. 
Direct measures of subjective norm.  Four direct measure items assessed subjective 
norm.  Four stem statements People who are important to me think that I should NOT adhere 
to a restricted diet; I feel under social pressure to adhere to a restricted diet; I feel under 
social pressure NOT to adhere to a restricted diet: and It is expected of me that I adhere to a 
restricted diet were rated on a scale of Strongly Disagree-Strongly Agree.  The four items are 
averaged to form a subjective norms direct measure variable. 
Direct measures of PBC.  Three direct measures assessed PBC.  The two stem 
statements I am confident that I can adhere to a restricted diet if I want to and Whether or not 
I adhere to my restricted diet is entirely up to me were rated on a scale of Strongly Disagree 
(0) to Strongly Agree (100).  The third stem statement For me, adhering to a restricted diet is 
was rated on a scale of Very Difficult (0) to Very Easy (100).  The three items were then 
averaged to form a PBC direct measure variable. 
 Direct measures of intention.  Three items assessed intention to adhere to a restricted 
diet.  Three stem statements I expect to adhere to my restricted diet, I want to adhere to my 
restricted diet, and I intend to adhere to my restricted diet were rated on a semantic 
differential scale of Strongly Disagree (0) to Strongly Agree (100).  These three questions are 
then averaged to form an intention direct measure variable, where higher scores indicate 
higher intention to adhere to a restricted diet. 
 Behaviour.  The questionnaire contained two measures of adherence behaviour; a 
ratio scale (Table 6, Part 1), and a visual analogue scale (Table 6, Part 5).  Four categories for 
the ratio scale were Always; Frequently (50% of the time or more); Occasionally (less than 
50% of the time); and Never.  The visual analogue scale had previously been utilised in a 
study of a fructose or lactose free diet (Moritz, Hemmer, Jung, Sesztak-Greinecker, Götz, et 
Restricted diet adherence in functional bowel disorders   104 
 
al., 2013).  This assessed time spent adhering to a restricted diet on visual analogue scale 
from 0% of the time to 100% of the time, where higher scores indicated higher adherence.
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y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t m
y 
fa
m
ily
 th
in
ks
 
I s
ho
ul
d 
do
:  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
M
y 
sp
ou
se
/p
ar
tn
er
 _
__
__
__
__
_ 
of
 m
e 
ad
he
rin
g 
to
 m
y 
re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t m
y 
sp
ou
se
/p
ar
tn
er
 th
in
ks
 I 
sh
ou
ld
 d
o:
  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
M
y 
pa
re
nt
/s
 _
__
__
__
__
_ 
of
 m
e 
ad
he
rin
g 
to
 a
 re
st
ric
te
d 
di
et
. 
 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t m
y 
pa
re
nt
/s
 th
in
k 
I s
ho
ul
d 
do
:  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
M
y 
fr
ie
nd
s _
__
__
__
__
_ 
m
e 
ad
he
rin
g 
to
 a
 re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t m
y 
fr
ie
nd
s t
hi
nk
 
I s
ho
ul
d 
do
:  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
M
y 
co
lle
ag
ue
s’
 _
__
__
__
__
_ 
of
 m
e 
ad
he
rin
g 
to
 a
 re
st
ric
te
d 
di
et
. 
 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t m
y 
co
lle
ag
ue
s 
th
in
k 
I s
ho
ul
d 
do
:  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
In
 g
en
er
al
, p
eo
pl
e 
em
pl
oy
ed
 in
 th
e 
fo
od
 se
rv
ic
e 
in
du
str
y 
__
__
__
__
__
 o
f 
m
e 
ad
he
rin
g 
to
 a
 re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t p
eo
pl
e 
in
 th
e 
fo
od
 se
rv
ic
e 
in
du
st
ry
 th
in
k 
I s
ho
ul
d 
do
:  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
In
 g
en
er
al
, p
eo
pl
e 
w
ith
 si
m
ila
r c
on
di
tio
ns
 to
 m
in
e 
__
__
__
__
__
 o
f m
e 
ad
he
rin
g 
to
 a
 re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t p
eo
pl
e 
w
ith
 
si
m
ila
r c
on
di
tio
ns
 to
 m
in
e 
th
in
k 
I s
ho
ul
d 
do
:  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
In
 g
en
er
al
, p
eo
pl
e 
w
ho
 h
av
e 
an
 in
te
re
st
 in
 h
ea
lth
y 
liv
in
g 
__
__
__
__
__
 o
f 
m
e 
ad
he
rin
g 
to
 a
 re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
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M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t p
eo
pl
e 
w
ith
 a
n 
in
te
re
st
 in
 h
ea
lth
y 
liv
in
g 
th
in
k 
I s
ho
ul
d 
do
:  
 
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
In
 g
en
er
al
, p
eo
pl
e 
w
ith
 n
o 
pe
rs
on
al
 e
xp
er
ie
nc
e 
of
 c
on
di
tio
ns
 li
ke
 m
in
e 
__
__
__
__
__
 o
f m
e 
ad
he
rin
g 
to
 a
 re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t p
eo
pl
e 
w
ith
 n
o 
pe
rs
on
al
 e
xp
er
ie
nc
e 
of
 a
 c
on
di
tio
n 
lik
e 
m
in
e 
th
in
k 
I s
ho
ul
d 
do
:  
 
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
In
 g
en
er
al
, p
eo
pl
e 
w
ho
 a
re
 y
ou
ng
er
 th
an
 m
e 
__
__
__
__
__
 o
f m
e 
ad
he
rin
g 
to
 m
y 
re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t p
eo
pl
e 
yo
un
ge
r 
th
an
 m
e 
th
in
k 
I s
ho
ul
d 
do
:  
 
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
 
N
or
m
at
iv
e 
be
lie
f 
In
 g
en
er
al
, p
eo
pl
e 
w
ho
 a
re
 o
ld
er
 th
an
 m
e 
__
__
__
__
__
 o
f m
e 
ad
he
rin
g 
to
 
m
y 
re
st
ric
te
d 
di
et
. 
St
ro
ng
ly
 a
pp
ro
ve
 –
 S
tro
ng
ly
 d
is
ap
pr
ov
e 
 
M
ot
iv
at
io
n 
to
 c
om
pl
y 
W
he
n 
it 
co
m
es
 to
 m
y 
re
st
ric
te
d 
di
et
, I
 w
an
t t
o 
do
 w
ha
t p
eo
pl
e 
ol
de
r t
ha
n 
m
e 
th
in
k 
I s
ho
ul
d 
do
:  
St
ro
ng
ly
 a
gr
ee
 –
 S
tro
ng
ly
 d
is
ag
re
e 
2a
. S
ub
je
ct
iv
e 
N
or
m
 
D
ire
ct
 
m
ea
su
re
 
Pe
op
le
 w
ho
 a
re
 im
po
rta
nt
 to
 m
e 
th
in
k 
th
at
 I 
sh
ou
ld
 N
O
T 
ad
he
re
 to
 a
 
re
st
ric
te
d 
di
et
   
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
D
ire
ct
 
m
ea
su
re
 
I f
ee
l u
nd
er
 so
ci
al
 p
re
ss
ur
e 
to
 a
dh
er
e 
to
 a
 re
st
ric
te
d 
di
et
 
 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
D
ire
ct
 
m
ea
su
re
 
I f
ee
l u
nd
er
 so
ci
al
 p
re
ss
ur
e 
N
O
T 
to
 a
dh
er
e 
to
 a
 re
st
ric
te
d 
di
et
 
 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
D
ire
ct
 
m
ea
su
re
  
It 
is
 e
xp
ec
te
d 
of
 m
e 
th
at
 I 
ad
he
re
 to
 a
 re
st
ric
te
d 
di
et
 
 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
3.
 P
B
C
 
C
on
tro
l 
be
lie
f 
Ea
te
rie
s w
ill
 h
av
e 
fo
od
s s
ui
ta
bl
e 
fo
r m
y 
re
st
ric
te
d 
di
et
 o
n 
th
ei
r m
en
us
.  
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
W
he
n 
ea
te
rie
s h
av
e 
a 
go
od
 ra
ng
e 
of
 su
ita
bl
e 
fo
od
s o
n 
m
en
us
 I 
am
 
__
__
__
__
__
 to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
St
af
f a
t e
at
er
ie
s w
ill
 b
e 
aw
ar
e 
of
 re
st
ric
te
d 
di
et
ar
y 
ne
ed
s:
  
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
W
he
n 
st
af
f a
t e
at
er
ie
s a
re
 a
w
ar
e 
of
 re
st
ric
te
d 
di
et
ar
y 
ne
ed
s, 
I a
m
 
__
__
__
__
__
 to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
Ea
te
rie
s w
ill
 b
e 
w
ill
in
g 
to
 a
lte
r d
is
he
s t
o 
su
it 
m
y 
di
et
ar
y 
ne
ed
s. 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
W
he
n 
ea
te
rie
s a
re
 w
ill
in
g 
to
 a
lte
r d
is
he
s, 
I a
m
 _
__
__
__
__
_ 
to
 a
dh
er
e 
to
 
m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
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C
on
tro
l 
be
lie
f 
Fo
od
 su
ita
bl
e 
fo
r m
y 
di
et
 w
ill
 b
e 
pr
ov
id
ed
 w
he
n 
I v
is
it 
ot
he
r p
eo
pl
e’
s 
ho
m
es
. 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
W
he
n 
su
ita
bl
e 
fo
od
 is
 p
ro
vi
de
d 
at
 o
th
er
 p
eo
pl
e’
s h
om
es
, I
 a
m
 
__
__
__
__
__
 to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
Fo
od
 su
ita
bl
e 
fo
r m
y 
di
et
 w
ill
 b
e 
pr
ov
id
ed
 w
he
n 
I a
tte
nd
 so
ci
al
 e
ve
nt
s 
su
ch
 a
s f
un
ct
io
ns
 a
nd
 p
ar
tie
s. 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
W
he
n 
su
ita
bl
e 
fo
od
 is
 p
ro
vi
de
d 
at
 so
ci
al
 e
ve
nt
s s
uc
h 
as
 fu
nc
tio
ns
 a
nd
 
pa
rti
es
, I
 a
m
 _
__
__
__
__
_ 
to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
W
he
n 
I a
m
 d
in
in
g 
w
ith
 o
th
er
s, 
th
ey
 u
nd
er
st
an
d 
m
y 
re
st
ric
te
d 
di
et
  
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
W
he
n 
pe
op
le
 th
at
 I 
am
 d
in
in
g 
w
ith
 u
nd
er
st
an
d 
m
y 
re
st
ric
te
d 
di
et
, I
 a
m
 
__
__
__
__
__
 to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
O
th
er
 p
eo
pl
e 
in
 m
y 
ho
m
e 
ar
e 
w
ill
in
g 
to
 e
at
 th
e 
fo
od
s t
ha
t I
 d
o 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
W
he
n 
ot
he
r p
eo
pl
e 
in
 m
y 
ho
m
e 
ar
e 
w
ill
in
g 
to
 e
at
 th
e 
fo
od
s t
ha
t I
 d
o,
 I 
am
 _
__
__
__
__
_ 
to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
. 
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
O
th
er
 p
eo
pl
e 
in
 m
y 
ho
m
e 
pr
ep
ar
e 
fo
od
s s
ui
ta
bl
e 
fo
r m
y 
di
et
  
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
H
av
in
g 
pe
op
le
 in
 m
y 
ho
m
e 
pr
ep
ar
e 
fo
od
s s
ui
ta
bl
e 
fo
r m
y 
di
et
 m
ea
ns
 
th
at
 I 
am
  _
__
__
__
__
_ 
to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
I u
su
al
ly
 h
av
e 
a 
su
ff
ic
ie
nt
 su
pp
ly
 o
f f
oo
ds
 a
nd
 in
gr
ed
ie
nt
s s
ui
ta
bl
e 
fo
r 
m
y 
di
et
 a
t h
om
e.
 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
H
av
in
g 
a 
su
ff
ic
ie
nt
 su
pp
ly
 o
f f
oo
ds
 a
nd
 in
gr
ed
ie
nt
s s
ui
ta
bl
e 
fo
r m
y 
di
et
 
at
 h
om
e 
m
ea
ns
 th
at
 I 
am
   
__
__
__
__
__
 to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
I a
m
 re
sp
on
si
bl
e 
fo
r d
oi
ng
 m
y 
ow
n 
fo
od
 sh
op
pi
ng
. 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
D
oi
ng
 m
y 
ow
n 
fo
od
 sh
op
pi
ng
 m
ea
ns
 th
at
 I 
am
   
 _
__
__
__
__
_ 
to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
I h
av
e 
go
od
 a
cc
es
s t
o 
sp
ec
ia
lty
 fo
od
s a
nd
 in
gr
ed
ie
nt
s. 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
H
av
in
g 
ac
ce
ss
 to
 sp
ec
ia
lty
 fo
od
s a
nd
 in
gr
ed
ie
nt
s m
ea
ns
 th
at
 I 
am
   
__
__
__
__
__
 to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
Fo
od
 la
be
ls
 a
nd
 p
ac
ka
gi
ng
 h
av
e 
cl
ea
r a
nd
 c
om
pl
et
e 
lis
ts
 o
f i
ng
re
di
en
ts
. 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
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Po
w
er
 
H
av
in
g 
cl
ea
r a
nd
 c
om
pl
et
e 
lis
ts
 o
f i
ng
re
di
en
ts
 o
n 
fo
od
 la
be
ls
 a
nd
 
pa
ck
ag
in
g 
m
ea
ns
 th
at
 I 
am
  _
__
__
__
__
_ 
to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
I c
ho
os
e 
to
 st
ay
 in
 a
cc
om
m
od
at
io
n 
w
ith
 c
oo
ki
ng
 fa
ci
lit
ie
s w
he
n 
I t
ra
ve
l. 
 
St
ro
ng
ly
 A
gr
ee
 –
 S
tro
ng
ly
 D
is
ag
re
e 
 
Po
w
er
 
St
ay
in
g 
in
 a
cc
om
m
od
at
io
n 
w
ith
 c
oo
ki
ng
 fa
ci
lit
ie
s m
ak
es
 m
ea
ns
 th
at
 I 
am
 _
__
__
__
__
_ 
to
 a
dh
er
e 
to
 m
y 
re
st
ric
te
d 
di
et
.  
M
or
e 
Li
ke
ly
 –
 L
es
s L
ik
el
y 
 
C
on
tro
l 
be
lie
f 
I h
av
e 
cl
ea
r g
ui
de
bo
ok
s o
r i
ns
tru
ct
io
ns
 a
bo
ut
 m
y 
di
et
 a
va
ila
bl
e 
to
 m
e.
 
St
ro
ng
ly
 A
gr
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The Kessler Psychological Distress Scale.  The Kessler Psychological Distress Scale 
(K10; Kessler et al., 2002) is a 10 item measure which assesses psychological distress during 
the prior 4 weeks.  Responses are provided to statements assessing distress, including About 
how often did you feel tired out for no good reason and About how often did you feel restless 
or fidgety.  Response options for the statements are None of the time (1), A little of the time 
(2), Some of the time (3), Most of the time (4), and All of the time (5).  The scale is summed 
for a total score, with a minimum score of 10 and a maximum score of 50.  Higher combined 
scores on the K10 indicate increased psychological distress. 
Recruitment 
Participants were recruited via advertising on IBS website forums and Facebook, and 
by snowball via emailing the participants from the elicitation interviews.  Advertisements 
asked for people aged 18 years and over, who had been diagnosed with a FBD, and had 
attempted to adhere to a restricted diet for symptom relief.   
Procedure 
Ethics approval for this research was granted by the Deakin University Human 
Research Ethics Committee (Approval code: 2013-226, see Appendix A).  All data collection 
occurred online.  The researcher supplied the URL for participants to access the online Plain 
Language Statement (Appendix F) and final version of the survey.  
Consent to participate was implied by the completion and online submission of the 
questionnaire as per National Health and Medical Research (NHMRC) guidelines (The 
National Health and Medical Research Council, The Australian Research Council, & The 
Australian Vice-Chancellors’ Committee, 2015)  The questionnaire was completed in the 
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participant’s own time, and took approximately 20 minutes to complete.  The online survey 
commenced in July 2014 and ran for approximately two months. 
Analysis 
 Following data preparation, statistical modelling using exploratory factor analysis was 
firstly undertaken to reduce the indirect measures into groupings of factors for each of the 
TPB constructs.  Following this, bivariate correlations were performed between these factors 
and the direct measures of attitudes, subjective norm, and PBC. 
 Statistical modelling.  Statistical modelling was undertaken using SPSS Statistics 
Version 22 and SPSS Amos Version 22.  The aim of statistical modelling is to assess the 
latent structure that underlies a group of observed variables; with the models that are tested 
being based on prior knowledge of a concept, and/or on empirical research on the topic at 
hand (Byrne, 2009).  The indirect measures for each of the three TPB constructs (attitude, 
subjective norms, and PBC) formed three scales which were individually tested. 
 Exploratory factor analysis.  Firstly, exploratory factor analysis (EFA) was 
undertaken using the 59 indirect measure items that were included in the questionnaire.  As 
EFA is a statistical modelling method employed to reduce a larger number of items such as 
the questions on a scale into groupings of factors, it is performed when the links between 
items is uncertain (Byrne, 2009). Therefore, it was deemed a suitable method for exploring 
the relationships between the indirect measure items.  Benefits of undertaking EFA are that it 
allows for a reduction in the total number of variables, enables examination of the 
relationships between variables, assesses the unidimensionality of a theory, and evaluates the 
construct validity of a scale (Williams, Onsman, & Brown, 2010).  Further, Williams et al. 
argue that the factors identified will typically be similar in their content or overall theme.  
These assumptions about the ability of EFA promoted confidence that the method would be 
appropriate to use in the current programme of research.  
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Whilst recommendations for sample sizes in EFA vary (Williams et al., 2010) 
samples in excess of 100 have been recommended by Hair, Anderson, Tatham, and Black 
(1998).  Whilst sample to variable ratios ranging from 3:1 to 20:1 have been recommended as 
a way to determining participants per variable, there has been no one clear level determined 
(Hogarty, Hines, Kromrey, Ferron, & Mumford, 2005).  For the current study, the sample 
size of 192 was considered appropriate when considering that sample to variable ratios of 3:1, 
6:1, and 10:1 have traditionally been considered suitable (Cattell, 1978; Everitt, 1975). 
 
Results 
Description of the Sample 
 Mean age at FBD diagnosis was 33 years (SD = 13.22).  The most commonly 
reported condition was IBS, and family history of a similar diagnosis was reported by 59.4% 
of participants.  For mental health history, 55.7% reported that they had a prior mental health 
diagnosis.  Full demographic details are provided in Table 7.  
The first measure of adherence, the ratio scale, asked participants how they adhered to 
their restricted diet.  Responses by category were never = .5%, occasionally (less than 50% of 
the time) = 8.3%, frequently (50% of the time or more) = 52.6%, and always = 38.5%.   
 For the second measure of adherence, the visual analogue scale, participants rated 
their dietary adherence behaviour on a continuum from 0 – 100% of the time.  The mean 
score was 78.23% of the time (SD = 20.22).  
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Table 7 
Participant Characteristics for Phase 2 Participants (N = 192) 
Demographic 
Characteristic 
Range in Years Categories Reported Frequency % 
Age 18-69     
Time Since First Diagnosis 2-9     
Gender  Female 183  
  Male 9  
Family History of Similar 
FBD Diagnoses 
 Yes 114 59.4 
  No 78 40.6 
FBD Diagnoses  IBS 135 70.3 
  Fructose malabsorption 82 43.2 
  Lactose intolerance 60 31.3 
  Gluten intolerance 23 12.0 
  Other food intolerance 12 6.3 
  Sorbitol intolerance 11 5.7 
  SIBO 10 5.2 
  FODMAP intolerant 9 4.7 
  Wheat intolerance 7 3.6 
  Dairy intolerant 6 3.1 
  GERD 5 2.6 
  Leaky Gut 4 2.1 
  Salicylate  3 1.6 
  Yeast intolerance 1 .5 
  Functional bloating 1 .5 
  Functional constipation 1 .5 
  Polyol intolerance 1 .5 
  Mannitol intolerance 1 .5 
Past Mental Health 
Diagnoses 
 Yes 107 55.7 
  No 85 44.3 
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Demographic 
Characteristic 
Range in Years Categories Reported Frequency % 
Mental Health Condition   Depression 82 42.7 
  Anxiety 62 32.3 
  Post traumatic stress 
disorder 
9 4.7 
  Panic disorder 6 3.1 
  Post-natal depression 6 3.1 
  Eating disorder 5 2.6 
  Stress 5 2.6 
  Bipolar disorder 4 2.1 
  Attention deficit 
disorder/Attention 
deficit hyperactivity 
disorder 
4 2.1 
  Obsessive compulsive 
disorder 
3 1.6 
  Personality disorder 2 1 
  Dissociative identity 
disorder 
1 .5 
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Data Preparation 
Prior to analysis of the questionnaire data was screened, with incomplete surveys and 
surveys completed by people who did not fit the criteria of having a FBD diagnosis (e.g. 
those reporting a diagnosis of coeliac disease) were deleted list-wise as per guidelines by 
McKnight, McKnight, Sidani, and Figueredo (2007) and Tabachnick and Fidell (2007).  
Preparation of the questionnaire for analysis was then undertaken.  As per instructions 
provided by Fishbein and Ajzen (2010), new variables were created for each of the 59 
indirect measures.  For attitudes, this involved multiplying each behavioural belief with its 
associated outcome evaluation; for subjective norms multiplying each injunctive normative 
belief with its associated motivation to comply; and for PBC multiplying each control belief 
with its power of control factor.  Negatively worded items were reverse coded as appropriate. 
Exploratory Factor Analysis. For the attitudes, subjective norms, and PBC indirect 
measures, an individual principal components analysis (PCA) was undertaken for each of 
these three TPB components in SPSS.  Within EFA, rotation refers to the way that clusters of 
items fall in relation to the axes (Osborne, 2015).  Whilst there are two broader categories of 
rotation that can be chosen in EFA (oblique and orthogonal), an oblique Oblimin rotation was 
selected for this analysis.  Oblimin is considered an appropriate method to employ for  
behavioural research (Costello & Osborne, 2005), and it has been argued that oblique 
rotations will provide identical or superior results to those of orthogonal rotations (Osborne, 
2015).  Parameters were set for Eigenvalues above 1, and minimum factor loadings were set 
at .40 so that coefficients below this level were suppressed (Hair et al., 1998). 
The Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy was initially 
employed to assess the suitability of each EFA.  The KMO ranges from 0 to 1, with values of 
.5 or greater considered suitable for analysis (Hair et al., 1998).  In the current sample, all 
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three models had KMO levels in excess of .70.  Further, all Bartlett’s Tests of Sphericity 
were significant.  The number of factors that were retained per construct were based on 
analysis of the Scree Plot (Williams et al., 2010).).  The KMO values, variance explained and 
component alphas for each of the factors are outlined in Table 8.  Tables with the final factor 
structures for each of the three PBC constructs are detailed in Tables 9, 10, and 11. 
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Table 9 
Summary of Exploratory Factor Analysis for Indirect Measures of Attitude, 3 Factor Solution 
(N = 192) 
 Factor 1 
Personal 
Benefits 
Factor 2 
Sourcing  
Food 
Factor 3 
Social 
Restrictions 
1a.1 Fewer gastrointestinal symptoms .61   
1a.2 Fewer other physical symptoms .69   
1a.3 Less tired .80   
1a.4 Healthy and nutritious diet .71   
1a.5 Benefitted overall health .80   
1a.6 Less social awkwardness / 
embarrassment 
.57   
1a.7 Increased mental wellbeing .80   
1a.8 Less symptoms more quality time .76   
1a.9 Increased food knowledge .61   
1b.1 Difficulty finding food when eating 
out 
  .52 
1b.2 Difficulty attending social events   .84 
1b.3 Difficulty travelling   .74 
1b.4 Eating at other people’s homes   .85 
1b.5 Cannot eat foods would like   .55 
1b.6 More time shopping for foods  .84  
1b.7 More money purchasing foods  .79  
1b.9 Extra time planning  .78  
1b.10 Different ingredients and methods  .74  
1b.11 Cooking multiple meals  .61  
    
Eigenvalue 4.83 3.80 1.86 
% of variance after rotation 25.41 20.00 9.81 
Cronbach’s alpha .87 .83 .76 
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Table 10 
Summary of Exploratory Factor Analysis for Indirect Measures of Subjective Norm 2 Factor 
Solution (N = 192) 
 Factor 1  
Family  
and  
Colleagues 
Factor 2  
Assorted  
Other 
People 
2.1 Gastroenterologists    
2.2 General Practitioners    
2.3 Dietitians    
2.4 Alternative health practitioners    
2.5 My family .82  
2.6 My spouse/partner .71  
2.7 My parents  .83  
2.8 My friends    
2.9 My colleagues .58  
2.10 People employed in food industry  .72 
2.11 People with similar conditions *    
2.12 People with interest in healthy living    
2.13 People with no experience of condition  .70 
2.14 People younger than me  .74 
2.15 People older than me  .78 
   
Eigenvalue 2.74 1.74 
% of variance after rotation 34.26 21.81 
Cronbach’s alpha .73 .71 
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Table 11 
Summary of Exploratory Factor Analysis for Indirect Measures of Perceived Behavioral 
Control, 3 Factor Solution (N = 192) 
 Factor 1 
Sourcing and 
Planning 
Factor 2 
Personal 
Factors 
Factor 3 Eating 
Out 
3.1 Eateries will have suitable food   .79 
3.2 Staff will be aware of needs   .76 
3.3 Eateries will alter dishes   .64 
3.4 Food will be provided when visiting 
homes 
  .67 
3.5 Food provided at social events & parties   .76 
3.6 Dining with others who understand   .68 
3.7 Others at home willing to eat foods     
3.8 Others at home prepare suitable foods     
3.9 Sufficient supply of food at home .69   
3.10 Responsible for own food shopping .54   
3.11 Good access to foods and ingredients .64   
3.12 Labels & packaging clear/complete     
3.13 Accommodation with cooking 
facilities  
.56   
3.14 Clear guidebooks and instructions .69   
3.15 Knowledge of ingredients and 
substitutes 
.80   
3.16 Good access to recipes .70   
3.17 Taking suitable food places  .73   
3.18 Spend time planning food and meals .78   
3.19 Researching menus in advance .69   
3.20 Feel uncomfortable telling others  .67  
3.21 Often experience low mood  .86  
3.22 Often feel unwell  .54  
3.23 Miss foods not recommended  .74  
3.24 Often busy  .75  
Restricted diet adherence in functional bowel disorders   124 
 
 Factor 1 
Sourcing and 
Planning 
Factor 2 
Personal 
Factors 
Factor 3 Eating 
Out 
3.25 Often unorganized  .67  
    
Eigenvalue 6.09 2.81 2.53 
% of variance after rotation 27.69 12.77 11.52 
Cronbach’s alpha .88 .79 .83 
 
* Denotes the items which were not attributed to a component as coefficients below .40 were 
suppressed 
 
 Factor solutions.  For attitudes, all 19 items were retained in the initial three factor 
solution.  These factors were titled Personal Benefits (9 items, α = .87), Food issues (5 items, 
α = .83) and Social Restrictions (5 items, α = .76).  
For subjective norm, 8 of the original 15 items were retained.  In the initial five factor 
solution, analysis of the Scree plot indicated that less than five factors would be suitable, and 
therefore a four factor solution was undertaken.  The non-loading item People with similar 
conditions to mine was discarded; as were two items Alternative health practitioners and 
People with an interest in healthy living which formed a two item scale.  Following this, a 
three factor solution was undertaken.  The item My friends was discarded as it took its 
component’s alpha below the cut off point of .70.  Three items Gastroenterologists, General 
Practitioners, and Dieticians formed a component, but these were discarded as the 
component alpha of .69 fell below the cut off of .70.  The final two factor solution comprised 
Family and Colleagues (4 items, α = .73) and Assorted Others (4 items, α = .71). 
For PBC, 22 of the original 25 items were retained.  In the initial five factor solution, 
analysis of the Scree plot indicated that less than five factors would be suitable, and therefore 
a four factor solution was undertaken.  In the four factor solution, three items Others at home 
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are willing to eat foods I do, Others at home prepare suitable foods, and Labelling and 
packaging are clear/complete formed a factor with an alpha of .49; and were subsequently 
discarded due to this factor falling below the alpha cut off  level of .70.  The three factors in 
the final solution were titled Sourcing and Planning (10 items, α = .88), Personal Factors (6 
items, α = .79).and Eating Out (6 items, α = .83).  Table 12 provides a summary of the 
retained and discarded items. 
Bivariate Correlations 
 Partial correlations between factors and direct measure variables. As a next step, 
three direct measure variables were created.  These variables comprised the direct measure 
items created for the Attitudes, Subjective Norms and PBC constructs (see Table 13).  Partial 
correlations were calculated between each of the factors obtained in the final EFA models 
and their corresponding direct measure variables. These indirect and direct measures were 
also utilised for regression analyses, the results of which are reported in Chapter 5. 
 The attitude direct measure variable showed a strong, positive correlation with its 
Personal Benefits factor (r (192) = .55, p >.001), but no significant correlation with the Food 
Issues or Social Restrictions factors.  Food Issues showed a weak correlation with the PBC 
direct measure variable (r (192) = .17, p >.05), while Social Restrictions showed no 
significant correlation with either of the other direct measure variables. 
 The subjective norm direct measure showed a moderate correlation with its Family 
and Colleagues factor (r (192) = .27, p >.001), but no significant correlation with its Assorted 
Other People factor.  Assorted Other People showed no significant correlation with either of 
the other direct measure variables. 
 The PBC direct measure showed a strong positive correlation with its factors Sourcing 
and Planning (r (192) = .42, p >.001) and a moderate positive correlation Personal Factors (r 
(192) = .37, p >.001), but no significant correlation with its Eating Out factor.  Eating Out 
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showed a weak positive correlation with the Attitude direct measure variable (r (192) = .17, p 
>.05). 
 Correlations between the Social Restrictions factor and direct measure items.  
Further correlations were then undertaken to investigate the role of the Social Restrictions 
factor, which did not load onto any of the direct measure variables.  This factor was 
correlated with the individual items that made up the attitude, subjective norm and PBC 
direct measures.  
 The factor did not significantly correlate with any of the four individual attitude direct 
measure items.  There was a weak positive correlation (r (192) = .17, p >.05) between Social 
Restrictions and the subjective norm direct measure item It is expected of me that I adhere to 
a restricted diet (r (192) = .17, p >.05); and there was a weak, negative correlation (r (192) = 
-.23, p >.01) between Social Restrictions and the PBC direct measure item For me, adhering 
to a restricted diet is…(as measured on a scale of very easy-very difficult).  This lack of 
significant relationship between the Social Restrictions factor and the direct measure of 
attitude employed in this study will be discussed further in Chapter 7.  This discussion relates 
to the need for appropriate measurement of the affective components of attitude in TPB 
studies. 
 Correlations between the Assorted Other People factor and direct measure 
items.  Further correlations were also undertaken to investigate the role of the Assorted Other 
People factor, which also did not load onto any of the direct measure variables.  This factor 
was correlated with the individual items that made up the attitude, subjective norm, and PBC 
direct measures. Assorted Other People was associated with one of the subjective norm direct 
measure items, showing a weak negative correlation (r (192) = .15, p > .05) with the 
subjective norms item People who are important to me think that I should NOT adhere to a 
restricted diet. 
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 Correlations between demographics and the TPB constructs. Consideration was 
made of the relationships between the demographic details of the sample participants and the 
TPB constructs. As can be seen in Table 14, Age showed weak positive correlations with 
Attitude (r (192) = .17, p >.05), Subjective Norm (r (192) = -.19, p >.001), Intention (r (192) 
= .18, p >.05), and Behaviour (r (192) = .18, p >.05).  Age at diagnosis showed a weak 
positive correlation with Subjective Norm (r (192) = .20, p >.001).  Time since diagnosis 
showed a weak negative correlation with PBC (r (192) = -.16, p >.05).  Any prior mental 
health diagnosis and anxiety showed no correlation with the constructs.  However, depression 
showed a weak positive correlation with PBC (r (192) = .14, p >.05), and a weak negative 
correlation with Intention (r (192) = -.17, p >.05). 
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Table 12 
 
Theory of Planned Behaviour Questionnaire Development Process Overview 
 
 TPB 
Construct 
Item 
Number Theme and Item Label 
Times 
Endorsed 
Rejected in 
EFA 
Attitude 1a.1 Fewer gastrointestinal symptoms 14  
  1a.2 Fewer other physical symptoms 9  
  1a.3 Less tired 4  
  1a.4 Healthy and nutritious diet 6  
  1a.5 Benefitted overall health 17  
  
1a.6 Less social 
awkwardness/embarrassment 
5 
 
  1a.7 Increased mental well-being 12  
  1a.8 Less symptoms more quality time 2  
  1a.9 Increased food knowledge 7  
  1b.1 Difficulty finding food when eating out 17  
  1b.2 Difficulty attending social events 8  
  1b.3 Difficulty travelling 7  
  1b.4 Eating at other people's homes 10  
  1b.5 Cannot eat liked foods 16  
  1b.6 More time shopping for foods 2  
  1b.7 More money purchasing foods 2  
  1b.9 Extra time planning 6  
  1b.10 Different ingredients and methods 7  
  1b.11 Cooking multiple meals  2  
Subjective 
Norm 2.1 Gastroenterologists 3 * 
  2.2 GPs 4 * 
  2.3 Dietitians 3 * 
  2.4 Alternative health practitioners 2 * 
  2.5 Family 6  
  2.6 Spouse/partner 7  
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 TPB 
Construct 
Item 
Number Theme and Item Label 
Times 
Endorsed 
Rejected in 
EFA 
  2.7 Parents 5  
  2.8 Friends 10 * 
  2.9 Colleagues 3  
  2.10 People in food industry 2  
  2.11 People with similar conditions 7 * 
  2.12 People with interest in healthy living 3 * 
  2.13 People with no experience of condition 6  
  2.14 People younger than me 1  
  2.15 People older than me 3  
PBC 3.1 Eateries will have suitable food 19  
  3.2 Staff will be aware of needs 8  
  3.3 Eateries will alter dishes 10  
  3.4 Food will be provided when visiting 
homes 
7 
 
  
3.5 Food will be provided at social events 
and parties 
7 
 
  3.6 Dining with others who understand 10  
  3.7 Others at home willing to eat foods 16 * 
  3.8 Others in home prepare  suitable foods 3 * 
  3.9 Sufficient supply of food at home 4  
  3.10 Responsible for own food shopping 3  
  3.11 Good access to foods and ingredients 10  
  
3.12 Labelling and packaging clear and 
complete 
2 
* 
  3.13 Accommodation with cooking facilities 4  
  3.14 Clear guidebooks and instructions 2  
  
3.15 Knowledge of ingredients and 
substitutes 
6 
 
  3.16 Good access to recipes 2  
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 TPB 
Construct 
Item 
Number Theme and Item Label 
Times 
Endorsed 
Rejected in 
EFA 
  3.17 Taking suitable food places 9  
  3.18 Spend time planning food and meals 10  
  3.19 Researching menus in advance 5  
  3.20 Uncomfortable telling others 8  
  3.21 Often experience low mood 2  
  3.22 Often feel unwell 1  
  3.23 Miss foods not recommended 5  
  3.24 I am often busy 1  
  3.25 I am often unorganised 1  
* denotes an item rejected during EFA 
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Conclusion 
 The aim of the research presented in this Chapter was to facilitate exploration of the 
predictors of dietary adherence in people with FBDs using the TPB as a framework.  This 
chapter outlined the important formative work involved in the application of the TPB to 
adherence to a restricted diet.  Overall, the TPB was successful in capturing the salient beliefs 
of people with FBDs in the elicitation interviews.  A total of 59 salient themes were identified 
from the Phase 1 elicitation interviews with 15 individuals with FBDs.  These items were 
used to form a TPB questionnaire.  Responses to the questionnaire (N = 192) in Phase 2 were 
analysed with EFA, which was followed by correlational analyses.  Of the original 59 
indirect measure items from the Phase 1 analysis that were created, 49 were retained after 
EFA was performed to examine the relationships between the questionnaire items.  
 For attitude, 100% of the original 19 items were retained following statistical 
modelling.  Eight of the original 15 subjective norm items (53%) were retained, with EFA 
eliminating seven items.  Of the original 25 PBC items 22 (88%) were retained, with three 
items were discarded during the EFA.  
 The TPB framework allowed for the creation of a questionnaire to explore the 
predictors of dietary adherence in people with FBDs.  The benefit of undertaking EFA is that 
it allowed for the reduction of the indirect measure items into groupings of factors, discarding 
those items which were not relevant.  The direct and indirect measures of attitude, subjective 
norms and PBC created in Chapter 4 are again utilised in Chapter 5.  This was to further 
investigate the predictors of adherence to restricted diet; along with the direct measures of 
behaviour and intention, and the K10. 
  
Running head: THE TPB AND RESTRICTED DIETS IN FUNCTIONAL BOWEL 
DISORDERS 
 
 
Introduction to Chapter 5 
 
 Following the questionnaire development, piloting, and statistical modelling reported 
in Chapter 4 a series of multiple regression analyses were undertaken to examine the 
predictive value of the TPB and psychological distress for assessing dietary adherence. These 
analyses are presented in Chapter 5. 
 The findings of this study have been prepared for publication.  Journal word limits 
necessitate that the methods and results outlined in Chapter 4 needed to be condensed, and 
also means that there is overlap of text and tables in the content of Chapters 4 and 5. 
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CHAPTER 5 
 
Using the Theory of Planned Behaviour to Explore Adherence to Restricted Diets in 
People with Functional Bowel Disorders 
Abstract 
 
Objectives 
Functional bowel disorders (FBDs) have a negative impact on quality of life and daily 
function.  Adhering to a restricted diet is indicated as a way of relieving symptoms, but little 
is known about predictors of adherence to such diets.  The aim of this study was to gain a 
better understanding of the predictors of dietary adherence among people with FBDs. 
Design 
The theory of planned behaviour (TPB) was used a framework for a two phase study.  Phase 
1 consisted of elicitation interviews, followed by the formation of a comprehensive measure 
of beliefs about adherence to a restricted diet.  Phase 2 consisted of a cross-sectional survey 
to test the measure constructed in Phase 1. 
Methods 
Fifteen participants underwent elicitation interviews in Phase 1.  In Phase 2, 192 participants 
completed demographic details, a 75 item questionnaire to measure adherence beliefs, and a 
measure of psychological distress.  
Results 
Following examination of the structure of the questionnaire with exploratory factor analysis, 
hierarchical regression analyses were undertaken to examine the predictive role of the TPB 
constructs and psychological distress on adherence intention and behaviour.  The TPB 
explained 59.2% of the variance in intention; and psychological distress and the TPB 
accounted for 49.7% of the variance in behaviour.   
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Conclusions 
The findings indicate the utility of the TPB for predicting dietary adherence intention and 
behaviours in people with FBDs.  Awareness of these predictors can allow for targeted 
interventions to increase adherence to be developed.   
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  Functional bowel disorders (FBDs) comprise irritable bowel syndrome (IBS), 
functional bloating, functional diarrhoea, and functional constipation (Drossman et al., 2006).  
It is estimated that 10-20% of people worldwide experience IBS, 10-30% functional bloating, 
up to 27% functional constipation, and 5-10% experience functional diarrhoea (Longstreth et 
al., 2006).  Common symptoms include bloating, abdominal pain, abdominal distension, and 
altered bowel habits (Longstreth et al., 2006; Shulman et al., 2014).   
Living with a FBD can adversely impact emotions, physical wellbeing, social activity, quality 
of life (QOL), daily function, and employment (Agarwal & Spiegel, 2011; Drossman, 2006; 
Lackner et al., 2013).  Further, psychological distress is rated at higher levels in people with 
IBS than in the general population; and IBS rates in the psychiatric population are higher than 
in the general community (Surdea-Blaga et al., 2012).   
Symptoms such as bloating and bowel motility changes stem from distension of the 
intestinal lumen (Gibson & Shepherd, 2010), and reducing foods which have the potential to 
cause this has been found to be an effective approach to reducing and or managing symptoms 
(Shepherd et al., 2008).  Adhering to a restricted diet by reducing consumption of the short-
chain carbohydrates fermentable oligosaccharides, disaccharides (lactose), monosaccharides 
(fructose), and polyols (known collectively as FODMAPs); which are poorly absorbed in the 
small intestine, has been shown lead to symptom relief (Gibson & Shepherd, 2010; Halmos et 
al., 2014; Thomas et al., 2012); as has adherence to diets reducing individual problematic 
short-chain carbohydrates such as lactose and/or fructose (Choi et al., 2008; Moritz, Hemmer, 
Jung, Sesztak-Greinecker, Götz, et al., 2013).  Guidelines provided by the National Institute 
for Health and Care Excellence in the UK (NICE; 2015b) recommend that people with FBDs 
limit consumption of tea, coffee, alcohol, fizzy drinks, high fibre foods, resistant starch, 
sorbitol, and fresh fruit; and consider guided dietary management for the avoidance and 
exclusion of FODMAPs if symptoms do not improve.   
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Given the considerable symptom relief associated with adherence (Caio, Volta, 
Tovoli, & De Giorgio, 2014; de Roest et al., 2013; Moritz, Hemmer, Jung, Sesztak-
Greinecker, Götz, et al., 2013), it might be expected that individuals would be highly 
motivated to adhere to diets designed to manage FBD symptoms.  A systematic review by 
Osicka et al. (2015) found that this was not always the case; as up to 30% of participants 
within the identified studies reported complete non-adherence to a restricted diet, while 34 to 
93% reported strict adherence.  Despite considerable variability in adherence both within and 
between studies, the review identified little consideration of predictors of adherence in this 
population.  
One theory that may provide a useful starting point for the examination of predictors 
of adherence within the context of FBDs is the theory of planned behaviour (TPB: Ajzen, 
1991).  The theory suggests that an individual’s intention to engage in behaviour is the most 
proximal determinant of that behaviour.  In turn, intention is influenced by attitudes, 
subjective norms, and perceived behavioural control (PBC).  The theory also suggests that 
PBC may be a direct predictor of behaviour under certain circumstances.  Attitudes are 
beliefs about the expected outcomes of the behaviour in question, and the subsequent 
evaluation of  those outcomes.  Subjective norms are beliefs about shared beliefs or values 
within a social group about behaviour in specific circumstances, and an individual’s 
willingness to adhere to this perceived social pressure; and PBC considers beliefs about the 
factors that can facillitate or impede a behaviour, and the individual’s feelings of power over 
the behaviour (Ajzen, 1991). 
The theory has shown utility for the prediction of a range of health behaviours 
(Armitage & Conner, 2001; Godin & Kok, 1996).  A meta-analysis of the TPB in adherence 
behaviours by Rich et al. (2015) found that the theory predicts adherence to specialised diets 
in the context of a number of chronic diseases including: coeliac disease (Sainsbury & 
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Mullan, 2011; Sainsbury et al., 2013a), diabetes (Chapman, Ham, Liesen, & Winter, 1995; 
Gucciardi, DeMelo, Lee, & Grace, 2007) and hypertension (Miller, Wikoff, & Hiatt, 1992).  
To date, no study has applied the TPB or any other health behaviour model to the prediction 
of adherence to a restricted diet in the context of FBDs (Osicka et al., 2015).   
The Present Study 
 The aim of this two phase study was to identify psychosocial correlates of dietary 
adherence among people with FBDs, and it used the TPB as the basis for exploring correlates 
of adherence.  On the basis of evidence linking psychological distress to reduced dietary 
adherence within other health contexts (Barratt, Leeds, & Sanders, 2011; Khalil, Frazier, 
Lennie, & Sawaya, 2011; Luyster, Hughes, & Gunstad, 2009; Sainsbury et al., 2013a), and 
evidence indicating that psychological distress is typically elevated in FBD populations (Shah 
et al., 2014; Surdea-Blaga et al., 2012), the role of psychological distress in adherence to 
restricted diets was also examined. 
In Phase 1, elicitation interviews were conducted to identify commonly held salient 
beliefs relevant to dietary adherence in this context.  Ajzen and Fishbein (1980) recommend 
that elicitation interviews are undertaken in TPB studies to fully establish the cognitive 
foundations of beliefs, and that elicitation interviews are undertaken for each new behaviour 
or population of interest being examined.  The importance of capturing the salient beliefs 
held by individuals about the behaviour in question is that these beliefs are considered to be 
the ultimate psychological determinants of behaviour, which are operationalised through the 
TPB constructs (Fishbein & Ajzen, 2010). 
 These salient beliefs were then used to create a comprehensive questionnaire for 
Phase 2.  This Phase 2 questionnaire utilised direct and indirect measures to capture beliefs 
for each of the three TPB constructs.  As per guidelines for TPB studies, direct measures of 
the TPB constructs utilise global questions to assess a participant’s overall level of belief for 
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each of the constructs.  Level of belief is captured through the use of via generic bipolar 
adjectives such as harmful – beneficial (Ajzen & Driver, 1991; Francis et al., 2004). 
 Indirect measures (or belief based measures) of the TPB constructs assess the salient 
beliefs relevant to each of the three TPB constructs.  They differ from direct measures as they 
are based on salient beliefs about the behaviour in question rather than generic measures 
(Ajzen & Driver, 1991).  The indirect measures utilised in Phase 2 were created following 
analysis of the Phase 1 interviews.   
 It is expected that direct and indirect measures will be highly correlated (Ajzen & 
Driver, 1991), yet, not all studies incorporate elicitation interviews to create these indirect 
measures and explore this expected relationship.  Using the indirect measures in the current 
study allowed for an examination of how well the direct measures captured the TPB 
constructs.  Further, the creation of these indirect measures allowed for examination of their 
independent contribution to the variance in intention and behaviour above that of the direct 
measures. 
 With regard to the prediction of intention, it was hypothesised that (1) direct measures 
of attitude, subjective norm, and PBC would predict intention to adhere, (2) that indirect 
measures of attitude, subjective norm, and PBC would significantly predict intention over and 
above the contribution of the direct measures, and (3) that psychological distress would 
significantly predict intention over and above the contribution of the direct and indirect 
measures. 
 With regard to behaviour, it was hypothesised that (1) direct measures of intention 
and PBC would predict adherence behaviour, (2) that indirect measures of PBC would 
significantly contribute to the variance in behaviour over and above the contribution of the 
direct measures, (3) that psychological distress would significantly predict behaviour over 
and above the contribution of the direct and indirect measures. 
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Method 
Phase 1: Elicitation Interviews 
 Guidelines for designing TPB studies were used to create an elicitation interview 
script (Fishbein & Ajzen, 2010; Francis et al., 2004).  Following approval from the (Australia 
– removed for anonymity) fifteen individuals diagnosed with a FBD were interviewed to 
identify their beliefs relevant to adhering to a restricted diet (see Supplementary Table 1 for 
characteristics of this sample).  Participants were recruited via printed posters and social 
media advertisements. 
Interview recordings were transcribed verbatim.  Commonly reported beliefs were 
identified through reading of printed transcripts and grouped into 59 sub-themes within the 
TPB constructs.  Nineteen attitude related beliefs, fifteen subjective norm beliefs and twenty-
five PBC beliefs were identified (Table 1). 
Phase 2: Prediction of Adherence Using the TPB 
 Phase 2 participants (N =192) were recruited via advertising on IBS web forums and 
relevant Facebook groups.  Individuals who participated in Phase 1 were also invited to 
complete the Phase 2 survey.  Participants accessed the Plain Language Statement and online 
survey via a URL supplied in recruitment materials.  Consent to participate was implied by 
completion and online submission of the questionnaire.  The questionnaire was completed in 
the participant’s own time, and took approximately 20 minutes to complete.  Supplementary 
Tables 2 and 3 detail characteristics of this sample.   
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Table 1 
Categories of Beliefs Identified in the Elicitation Interviews (N = 15) 
Attitude N Subjective Norm N PBC N 
Less GI symptoms 11 Friends 9 Others in home 
prepare  suitable foods 
10 
Benefitted overall 
health 
11 Spouse/partner 7 Food will be provided 
when visiting homes 
7 
Cannot eat liked foods 10 People with similar 
conditions 
7 Good access to foods 
and ingredients 
7 
Less other physical 
symptoms 
9 Family 6 Taking suitable food 
places 
7 
Difficulty finding food 
when eating out 
9 People with interest in 
healthy living 
5 Eateries will have 
suitable food 
6 
Difficulty attending 
social events 
8 GPs 4 Eateries will alter 
dishes 
6 
Difficulty travelling 7 Parents 4 Dining with others who 
understand 
6 
Eating at other people's 
homes 
7 People with no 
experience of condition 
4 Others at home willing 
to eat foods 
6 
Increased mental 
wellbeing 
7 People older than me 3 Food will be provided 
at social events and 
parties 
6 
Increased food 
knowledge 
6 Gastroenterologists 3 Researching menus in 
advance 
5 
Less tired 3 Dietitians 3 Sufficient supply of 
food at home 
4 
Healthy and nutritious 
diet 
5 Colleagues 3 Knowledge of 
ingredient/ substitutes 
4 
Extra time planning 5 Alternative health 
practitioners 
2 Staff will be aware of 
needs 
4 
Different ingredients 
and methods 
4 People in food industry 2 Miss foods not 
recommended 
4 
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Attitude N Subjective Norm N PBC N 
Less social 
awkwardness or 
embarrassment 
3 People younger than 
me 
1 Responsible for own 
food shopping 
3 
Cooking multiple 
meals  
2   Accommodation with 
cooking facilities 
3 
Less symptoms means 
more quality time 
2   Spend time planning 
food and meals 
3 
More money 
purchasing foods 
2   Labelling and 
packaging clear and 
complete 
2 
More time shopping 
for foods 
1   Clear guidebooks and 
instructions 
2 
    Good access to recipes 2 
    Uncomfortable telling 
others 
2 
    Often experience low 
mood 
2 
    Often feel unwell 1 
    I am often busy 1 
    I am often unorganised 1 
 
Measures 
 The questionnaire included demographic characteristics (gender, age, relationship 
status, prior mental health or psychiatric diagnosis), diagnosis characteristics (diagnosis, age 
at diagnosis, symptoms prior to diagnosis, who made diagnosis, family history of similar 
conditions), and type of restricted diet (diets adhered to past and current).  
 Theory of planned behaviour measures.  The beliefs identified during elicitation 
interviews (Table 1) were used to develop the indirect measures of attitude, subjective norm 
and PBC.  Each belief was assessed using two questions, which were multiplied to provide an 
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item score.  Direct measures of attitude, subjective norm, and PBC were then constructed 
using semantic differential scales.  Three randomly selected participants from the elicitation 
interviews were asked to review and provide comments about the questionnaire via email.  
Two participants provided feedback, which was considered and incorporated into the final 
scale design where relevant. 
 Attitude.  Indirect measures of attitude: questionnaire items were constructed to 
assess each behavioural belief (e.g., Adhering to a restricted diet has led to me having less 
gastro-intestinal symptoms… strongly disagree (1) to strongly agree (101)); and the 
corresponding outcome evaluations (e.g., Having less gastro-intestinal symptoms is… very 
unimportant (-50) to very important (+50)).  When scores for these two components were 
multiplied, higher scores indicate stronger and more positive attitudes toward adherence. 
Direct measure of attitude: four items were used to assess attitude.  The stem 
statement For me, I think that adhering to a restricted diet is… was assessed on four scales, 
all ranging from 0 to 100 (harmful to beneficial, bad to good, the wrong thing to do to the 
right thing to do, and not worthwhile to worthwhile).  These four items were averaged to 
form an attitude direct measure variable. Cronbach’s alpha (α) for the items was.87. 
 Subjective norm.  Indirect measures of subjective norm: questionnaire items were 
constructed to assess the support of each referent other (e.g., Gastroenterologists approve of 
me adhering to a restricted diet… strongly disapprove (-50) to strongly approve (+50)); and 
the corresponding motivation to comply (e.g., When it comes to my restricted diet, I want to 
do what gastroenterologists think I should do… strongly disagree (1) to strongly agree 
(101)).  When scores for these two components were multiplied, higher scores indicated 
stronger more and positive norms. 
Direct measure of subjective norm: four direct measure items assessed subjective 
norm.  Four stem statements People who are important to me think that I should NOT adhere 
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to a restricted diet; I feel under social pressure to adhere to a restricted diet; I feel under 
social pressure NOT to adhere to a restricted diet: and It is expected of me that I adhere to a 
restricted diet were rated on a scale of Strongly Disagree-Strongly Agree.  The four items 
were averaged to form a subjective norm direct measure variable (α = .37). 
 PBC.  Indirect measures of PBC: questionnaire items were constructed to assess each 
control factor (e.g., Eateries will have foods suitable for my restricted diet on their menus; 
assessed on a scale of strongly disagree (1) to strongly agree (101)); and the corresponding 
perception of power (e.g., When eateries have a good range of suitable foods on menus I am, 
assessed on a scale of less likely (-50) to more likely (+50)).  When scores for these two 
components were combined, higher scores indicated greater perceived control over 
adherence. 
Direct measure of PBC: three direct measures assessed PBC.  The two stem 
statements I am confident that I can adhere to a restricted diet if I want to and Whether or not 
I adhere to my restricted diet is entirely up to me were rated on a scale of Strongly Disagree 
(0) to Strongly Agree (100).  The third stem statement For me, adhering to a restricted diet is 
was rated on a scale of Very Difficult (0) to Very Easy (100).  The three items were then 
averaged to form a PBC direct measure variable (α = .66). 
 Intention.  Three items were used to assess intention to adhere to a restricted diet.  
Three stem statements I expect to adhere to my restricted diet, I want to adhere to my 
restricted diet, and I intend to adhere to my restricted diet were rated on a semantic 
differential scale of Strongly Disagree (0) to Strongly Agree (100).  These were then 
averaged to form an intention direct measure variable, where higher scores indicated greater 
intention to adhere (α = .81). 
 Behaviour.  Behaviour was measured on a visual analogue scale (0% of the time to 
100% of the time) where higher scores indicated greater adherence.  This had been previously 
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utilised in a fructose/lactose free diet study by (Moritz, Hemmer, Jung, Sesztak-Greinecker, 
Götz, et al., 2013). 
 Psychological distress.  The Kessler Psychological Distress Scale (K10; Kessler et 
al., 2002) measures psychological distress during the prior four weeks.  Responses were 
provided to 10 statements assessing distress, including About how often did you feel restless 
or fidgety.  Response options were None of the time (1), A little of the time (2), Some of the 
time (3), Most of the time (4), and All of the time (5).  The scale has a minimum score of 10 
and a maximum of 50, with higher scores indicating increased distress (α = .92). 
Analysis 
 Following data screening and preparation, exploratory factor analysis of the indirect 
measures was undertaken using SPSS Statistics Version 22.  The relationships between the 
resulting indirect measure factors and the direct measure variables were investigated using 
bivariate correlations.   
 Two hierarchical regressions were then conducted to examine the predictors of 
adherence intention and behaviour. A power analysis for the 12 predictors in the intention 
regression was performed using G*Power (Faul, Erdfelder, Buchner, & Lang, 2013), and 
indicated a sample size of 127 when using an alpha of 0.05, power of 0.80, and a medium 
effect size (f² = 0.15); and for the 6 predictors in the behaviour regression G*Power indicated 
a sample size of 98 when using an alpha of 0.05, power of 0.80, and a medium effect size 
(f² = 0.15). 
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Results 
Exploratory Factor Analysis 
 Exploratory factor analysis (EFA) was undertaken to reduce the number of indirect 
measure items, and to combine the remaining items into meaningful groupings.  An 
individual principal components analysis (PCA) with Oblimin rotation was undertaken for 
each of the TPB constructs (Attitudes, Subjective Norm and PBC).  Parameters were set for 
Eigenvalues above 1, and minimum factor loadings were set at .40 so that coefficients below 
this level were suppressed (Hair et al., 1998).  Factors retained per TPB construct were based 
on analysis of three Scree Plots (Williams et al., 2010).  Kaiser-Meyer-Olkin (KMO) 
Measure of Sampling Adequacy values, variance explained and component alphas for each of 
the factors are reported in Table 2.  Seven subjective norm and three PBC items were 
discarded as they did not load onto factors at expected levels. 
Psychological Distress 
 When considered by category, 18.2% of participants reported a low level of 
psychological distress (Range = 10 to 15); 37.5% a moderate level of distress (Range = 16 to 
21); 22.9% a high level of distress (Range = 22 to 29); and 21.4% a very high level of distress 
(Range = 30 to 50).  The overall mean score of 22.70 (SD = 8.29) fell within the high 
psychological distress category.   
Partial Correlations between Indirect and Direct Measures 
 Partial correlations between indirect measure factors and direct measure variables are 
shown in Table 3.  All indirect factors significantly correlated with their corresponding direct 
measure, with the exception of Social Restrictions (r = -.13, p = .06) and Assorted Other 
People (r = .14, p = .06).  Further correlations with Social Restrictions showed that this factor 
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did not significantly correlate with any of the four individual attitude direct measure items.  
There was a weak positive correlation (r (192) = .17, p >.05) between Social Restrictions and 
subjective norm direct measure item It is expected of me that I adhere to a restricted diet (r 
(192) = .17, p >.05); and a weak, negative correlation (r (192) = -.23, p >.01) between Social 
Restrictions and PBC direct measure item For me, adhering to a restricted diet is…. 
Further correlations with Assorted Other People factor showed a weak negative correlation (r 
(192) = .15, p > .05) with the subjective norms item People who are important to me think 
that I should NOT adhere to a restricted diet. 
Predicting Adherence Intention 
 A hierarchical multiple regression was performed to investigate intention to adhere to 
a restricted diet.  Direct measures of attitude, subjective norm and PBC were entered at Step 
1, followed by indirect measures at Step 2, and the K10 at Step 3. Variance inflation factor 
(VIF) values below 2.0 indicated no concerns with multicollinearity (O’Brien, 2007). 
At Step 1, the direct measures accounted for 49.9% of the variance in intention (F = 
62.50, p < .001).  Attitude and PBC were significant predictors of intention.  At Step 2, the 
indirect measures accounted for a further 9.3% of variance in intention over and above the 
direct measures (R2 = .592, F = 23.74, p < .001).  The direct measures of attitude and PBC, 
and the PBC indirect measures Sourcing and Planning and Personal Factors were significant 
predictors of intention at this Step.  At Step 3, the K10 did not account for further variance in 
intention over and above the direct and indirect measures.  The direct measures of attitude 
and PBC, and Sourcing and Planning and Personal Factors remained significant predictors.  
The full model explained 59.2% of the variance in intention (R2 = .592, F(12,179) = 21.67, 
p < .001); with the direct measure of attitude (β = .29, p <.001), the direct measure of PBC (β 
= .24, p <.001), and the indirect measures Sourcing and Planning (β = .23, p <.001), and  
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Personal Factors (β = .18, p <.001)  significant predictors of intention in the final model 
(Table 4). 
Predicting Adherence Behaviour 
 A hierarchical multiple regression analysis was performed for the measure of 
behaviour.  Direct measures of PBC and intention were entered at Step 1, followed by the 
indirect measures of PBC at Step 2, and the K10 at Step 3.  The VIF values below 2.0 
indicated no concerns with multicollinearity (O’Brien, 2007).  At Step 1, direct measures 
accounted for 43.1% of the variance in behaviour (F = 71.47, p < .001).  Intention and PBC 
were significant predictors of behaviour.  At Step 2 indirect measures of PBC accounted for a 
further 5.5% of variance in behaviour over and above the direct measures (R² = .485, F = 
35.08, p < .001).  Intention, Sourcing and Planning, Personal Factors, and Eating Out were 
found to be significant predictors of behaviour; the direct measure of PBC was not significant 
once the indirect measures were added.  At Step 3, the K10 accounted for a further 1.2% of 
variance in behaviour (R² = .497, F = 30.51, p <.001). The PBC indirect measures remained 
significant predictors.  The full model explained 49.7% of variance in behaviour; (R² = .497, 
F (6,185) = 30.51, p < .001); with intention (β = .46, p <.001), Sourcing and Planning (β = 
.24, p <.001), Personal Factors (β = .13, p <.05), Eating Out (β = -.14, p <.05) and the K10 (β 
= -.11, p <.05) significant predictors of behaviour in the final model (Table 5). 
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Discussion 
 
 The factors that influence adherence behaviours of people recommended to follow a 
restricted diet for FBD symptom relief have received little prior attention.  Therefore, the aim 
of this study was to investigate the predictors of dietary adherence within this context.  The 
TPB was applied as a framework with which to explore this question.  Final regression 
models showed that the TPB accounted for 59.2 % of the variance in intention, and 49.7% of 
the variation in adherence behaviour along with psychological distress.   
Predicting Intention and Behaviour with the TPB Direct and Indirect Measures 
The TPB was found to be beneficial for the prediction of intention.  The hypothesis 
that the direct measures of TPB would predict intetion to adhere to a restricted diet was 
supported, with the direct measures predicting 49.9% of the variance in intention at Step 1 
prior to the addition of the indirect measures and psychological distress.  These were higher 
than the findings for intention ranging from 33% to 44.3% in TPB meta-analyses (Godin & 
Kok, 1996; McEachan et al., 2011; Rich et al., 2015).   
The TPB was also found to be benefical for the prediction of behaviour.  The 
hypothesis that the direct measures of TPB would predict adherence behaviour, was 
supported with the direct measures accounting for 43.1% of the variance in behaviour at Step 
1 prior to the addition of the indirect measures and psychological distress.  These findings are 
higher than those of past meta-analyses which have reported variance in behaviour ranging 
from 9% to 34% (Godin & Kok, 1996; McEachan et al., 2011; Rich et al., 2015).    
As predicted, the indirect measures of TPB made a significant contribution to 
intention, predicting an additional 9.3% of the variance in intention over and above the 
contribution of the direct measures.  Further, as predicted, the addition of indirect measures 
of PBC contributed aditional variance to behaviour over and above the direct measures; with 
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the addition of PBC indirect measures accounting for an additional 5.5% of the variance in 
adherence behaviour.  While the utility of the direct measures for explaining variance in 
intention has been established in a number of prior studies (e.g.: Godin & Kok, 1996; 
McEachan et al., 2011) the addition of indirect measures highlighted that the direct measures 
did not fully capture what contributes to intention and behaviour in a FBD population.  The 
creation of the indirect measures was a time intensive process which involved conducting 
elicitiation interviews, thematic analysis, and statisical modelling; yet, the additional variance 
they accounted for in both intention and behaviour shows the value of creating and applying 
them to regression analyses in TPB studies. 
Predicting Intention and Behaviour with the TPB and Psychological Distress 
The hypothesis that psychological distress would account for variance in intention 
over and above the direct and indirect measures was not supported.  This is in line with past 
TPB findings that psychological distress provided no additional significant variance to the 
examination of treatment adherence intention primary health clinic patients (Kagee & van der 
Merwe, 2006).  Further, this is consistent with conceptual work within the TPB, in which the  
TPB is assumed to mediate the relationship between behaviour and background factors such 
as mood and emotion (Fishbein & Ajzen, 2010).  Whilst psychological distress has been seen 
to have a role in gluten free diet adherence intention (Sainsbury & Mullan, 2011), the 
findings that it was not predictive of intention in people with FBDs, highlights the benefit of 
examining each new behaviour in its own right. 
However, the hypothesis that psychological distress would account for additional 
variance in adherence behaviour over and above the direct and indirect measures was 
supported.  Psychological distress contributed an additional 1.2% of explained variance over 
and above the TPB constructs.  This is in line with prior findings that depression made a 
small but significant contribution to gluten free diet adherence behaviour in people with 
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coeliac disease (Sainsbury & Mullan, 2011).  Such findings challenge the assumption that the 
TPB constructs fully mediate the effect of background factors such as mood on behaviour 
(Fishbein & Ajzen, 2010), and support the argument that the model does not fully capture the 
influence of affective states on behaviour (Conner et al., 2013).  While the impact of 
psychological distress is small, understanding of the role that distress plays a role in 
adherence behaviour suggests that distress may be an important consideration during design 
and implementation interventions to encourage adherence within this context.   
 Whilst it may be that experiencing increased levels of psychological distress leads to 
reduced dietary adherence behaviour, conversely it could be that having lower adherence 
initially leads to higher distress via the experience of increased gastrointestinal and physical 
symptoms.  Psychological distress has been associated with reduced dietary adherence in a 
number of chronic health populations, including patients with chronic kidney disease (Khalil 
et al., 2011) and coronary heart disease (Luyster et al., 2009).  However, the authors of these 
studies noted the use of a cross sectional design as a limitation, as they do not allow for 
causality to be established; and this is also a limitation of the current study. 
The Relationship between Individual TPB Constructs and FBD Dietary Adherence 
 The direct measures of attitude and PBC, but not subjective norm, were significant 
predictors of intention to adhere to a restricted diet.  Further, two of the three indirect 
measures of  PBC made significant contribution to the prediction of intention; whilst the 
attitude and subjective norm indirect measures made no further significant contribution.  
Non-significant and weak relationships between subjective norm and intention are not 
unexpected as they have been realised in prior studies (Godin, Valois, Lepage, & Desharnais, 
1992; Hagger, 2015; Hagger & Chatzisarantis, 2006).  While subjective norm has been 
established as the weakest of the TPB constructs in regression models, the strength of 
contribution that it makes varies by behaviour (Fishbein & Ajzen, 2010). 
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 In line with recommendations that each novel behaviour is examined independently 
with the TPB (Fishbein & Ajzen, 2010), it was important that the non-significant role of 
subjective norm in this population and behaviour was established.  It has been argued that 
establishing the antecedents of a behaviour and the determinants of change needs to occur 
prior to the creation of theory based interventions (Davis et al., 2015), and the value of 
knowing that attitude and PBC made a significant contribution to intention is that they can be 
targeted when interventions to increase intention to adhere are designed for this population.  
Comparison to Prior TPB Findings 
This was the first study to examine adherence to restricted diets in an FBD population 
with the TPB; and the study incorporated indirect measures of the TPB constructs in the 
regression analyses.  By conducting elicitation interviews, the study took a systematic 
approach to creating the adherence beliefs which formed the indirect measures of the TPB 
constructs, a method which is not undertaken in all TPB studies.  Yet even when only 
considering the variance explained by the direct measures in Step 1 of both regression 
analyses (which accounted for 49.9% of the variance for intention and 43.1% for behaviour), 
they were still higher than rates of intention ranging from 33% to 44.3% and behaviour 
ranging from 9% to 34% reported in TPB meta-analyses (Godin & Kok, 1996; McEachan et 
al., 2011; Rich et al., 2015).  It may be that the use of a cross-sectional design in the current 
study has inflated the intention behaviour relationship, potentially overestimating the 
predictive utility for the TPB in terms of explaining future adherence intention and behaviour 
for this population.  The Step 1 findings were also higher than those of Sainsbury and Mullan 
(2011) for gluten free diet intention and behaviour (39.4% and 26.9% respectively).  
However, many people with a coeliac disease diagnosis are asymptomatic, with only 35% of 
newly diagnosed patients experiencing chronic diarrhoea (The University of Chicago Celiac 
Disease Centre, 2016); and it may be that the FBD sample in the current study reported 
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higher adherence intention and behaviour due to the rapid onset of GI symptoms known to be 
associated with FBDs (Barrett & Gibson, 2007). 
Limitations and Future Directions 
 Limitations of the research need to be addressed.  Firstly, the findings may not be 
generalisable to the broader population, as Phase 2 participants sourced from online means 
such as forums and support groups may have been more likely to have higher adherence.  
Yet, the findings of 78% for self-reported dietary adherence are in line with prior findings 
using similar measurement.  This finding falls between that of Moritz, Hemmer, Jung, 
Sesztak-Greinecker, Götz, et al. (2013) where adherence to a fructose or lactose free diet had 
mean of 87 on a 1-100 visual analogue scale (where 0 = no adherence and 100 = total 
adherence); and that of Whitehead et al. (2004) where adhered to doctor’s recommendations 
for a diet reduced in saccharides, polyols, fructose, fructans, inulin and lactose had a mean 
score of 69.3 on a 0 to100 scale (where 0 indicated did not do this at all and 100 indicated 
followed the doctor’s recommendations completely).  
 There was disparity in the gender distribution of the study, even when taking into 
consideration the higher number of women who have FBDs.  It may be that women are over 
represented in online FBD forums and support groups; with research showing that while 
women and men have an equal online presence, women are more likely to use the internet to 
seek support for personal or health problems (Fallows, 2005).  While gender differences in 
adherence to medical advice more broadly have not been established by meta-analyses 
(DiMatteo, 2004); any further research with this questionnaire needs to consider how to best 
recruit men, so that gender differences in adherence can be examined.  Understandings of 
dietary adherence behaviours in this population are evolving, and further studies involving re-
validation of the questionnaire with a more heterogeneous sample will help address the 
demographic limitations of the current study.   
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While the cross-sectional design utilised can be considered a limitation of this study, 
it was not within the scope of the current study to examine prospective differences in 
adherence intention and behaviour.  However, Ajzen (2016) endorses the assessment of 
behaviour at the same time as intention in TPB studies, explaining that it is appropriate to 
measure in this way when there is expected to be little difference in the prediction of routine 
behaviour across time.  In line with this, it could reasonably be expected that adherence to a 
restricted diet would show temporal stability in the most part.  Yet, it has also been argued by 
Rich et al. (2015) that due to the ongoing nature of chronic health conditions a full 
examination of adherence behaviour requires long term follow up, as the relationship 
between intention and behaviour can weaken over time.  Further validation of the 
questionnaire, which incorporates follow up measurement of adherence behaviour, can 
address this limitation. 
A key strength of the study was that it used a systematic approach, conducting 
elicitation interviews to develop a comprehensive TPB questionnaire, and undertaking EFA 
to establish the factor structure of the TPB constructs.  During analysis of the transcripts the 
decision was made to include all of the themes, even those elicited from only one participant; 
a resulting strength of the study.  This was a departure from recommendations by Fishbein 
and Ajzen (2010) to have pre-determined cut-points for the proportion of participants 
required to endorse a belief in order for it to be included in scale development, such as only 
including beliefs endorsed by at least 10% or 20% of participants.  The choice to retain these 
less commonly reported beliefs seems prudent in hindsight as number of beliefs which 
endorsed by only a few participants were strongly correlated with their latent variables in the 
final CFA models; these would have been discarded if more stringent cut points were applied. 
 
 
THE TPB AND RESTRICTED DIETS IN FUNCTIONAL BOWEL DISORDERS  160 
 
Conclusion 
 This study was the first to apply a model of health behaviour to investigate dietary 
adherence in people with FBDs.  The findings indicate the valuable role that indirect 
measures of the TPB constructs can play in developing a comprehensive understanding of 
intention and behaviour, and highlight the benefit of taking this approach in studies which 
apply the TPB to previously unexplored health behaviours.   
 The findings addressed the aim of gaining a better understanding the predictors of 
dietary adherence among people with FBDs, and also contribute to understandings of the 
roles that attitudes and perceived control can play in determining dietary adherence 
behaviours in chronic health conditions more broadly.  The relevance of gaining a greater 
understanding of the determinants of intention and behaviour is that it gives the ability to 
provide interventions those least likely to adhere.  In turn, the benefit for people with FBDs is 
that participation in interventions which seek to increase adherence has the potential to lead 
to reduced GI symptoms; and to increases in QOL, psychological wellbeing, and daily 
function. 
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Supplementary Table 1 
Participant Characteristics for Phase 1 Participants (N = 15) 
Demographic 
characteristic 
Range Categories Reported Frequency Percentage 
Age 19-64 
years 
   
Time since first 
diagnosis 
2-9 years    
Gender  Female 13 86.7 
  Male 2 13.3 
Marital status  Married/Partnered 12 80 
  Single/Divorced 3 20.0 
Location  Urban 13 86.7 
  Rural 2 13.3 
Family history of 
similar FBD 
diagnoses 
 Yes 13 86.7 
  No 2 13.3 
FBD Diagnoses  Fructose Malabsorption 10 66.7 
  Lactose Intolerance 10 66.7 
  IBS 7 46.7 
  Wheat Intolerance 2 13.3 
  Yeast Intolerance 1 6.7 
  Sensitivities to 
gluten/sulphites/additives 
1 6.7 
Symptoms prior to 
diagnoses 
 Diarrhoea 13 86.7 
  Bloating 11 73.3 
  Abdominal pain/cramps 11 73.3 
  Constipation 6 40 
  Fatigue 6 40 
  Headaches 3 20 
  Flatulence 3 20 
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Demographic 
characteristic 
Range Categories Reported Frequency Percentage 
  Felt Generally Unwell 3 20 
  Depressive Symptoms 3 20 
  Anxiety Symptoms 1 6.7 
  Oesophageal burning 1 6.7 
  Skin Irritation/Rashes 1 6.7 
  Nausea 1 6.7 
  Belching 1 6.7 
Diagnoses made by  Gastroenterologist 8 53.3 
  GP 6 40 
  Dietitian 4 26.7 
  Naturopath 3 20 
  Allergist 1 6.7 
Restricted diet/s 
adhered to 
 Low FODMAPs 11 73.3 
  Wheat Free/Reduced 4 26.7 
  Gluten Free 4 26.7 
  Dairy Free 4 26.7 
  Lactose Free/Reduced 3 20 
  Reduced 
Fructose/Fructan 
3 20 
  Reduced Refined Sugars 2 13.3 
  Avoidance of Individual 
Foods 
2 13.3 
  Yeast Free 1 6.7 
  Salicylate Free 1 6.7 
  Elimination diets 1 6.7 
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Supplementary Table 2 
Participant Characteristics for Phase 2 Participants (N = 192) 
Demographic 
Characteristic 
Range in Years Categories 
Reported 
Frequency Percentage 
Age 18-69    
Time Since First 
Diagnosis 
2-9    
Gender  Female 183  
  Male 9  
Family History 
of Similar FBD 
Diagnoses 
 Yes 114 59.4 
  No 78 40.6 
Past Mental 
Health 
Diagnoses 
 Yes 107 55.7 
  No 85 44.3 
FBD Diagnoses  IBS 135 70.3 
  Fructose 
malabsorption 
85 43.2 
  Lactose 
intolerance 
60 31.3 
  Gluten 
intolerance 
23 12.0 
  Other food 
intolerance 
12 6.3 
  Sorbitol 
intolerance 
11 5.7 
  SIBO 10 5.2 
  FODMAP 
intolerant 
9 4.7 
  Wheat 
intolerance 
7 3.6 
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Demographic 
Characteristic 
Range in Years Categories 
Reported 
Frequency Percentage 
  Dairy intolerant 6 3.1 
  GERD 5 2.6 
  Leaky Gut 4 2.1 
  Salicylate 
intolerant 
3 1.6 
  Yeast 
intolerance 
1 .5 
  Functional 
bloating 
1 .5 
  Functional 
constipation 
1 .5 
  Polyol 
intolerance 
1 .5 
  Mannitol 
intolerance 
1 .5 
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Supplementary Table 3 
 
Professionally Diagnosed Mental Health Conditions for Phase 2 Participants (N = 192) 
Condition Frequency Percentage 
Depression 82 42.7 
Anxiety 62 32.3 
Post Traumatic Stress Disorder 9 4.7 
Panic Disorder 6 3.1 
Post-natal Depression 6 3.1 
Eating Disorder 5 2.6 
Stress 5 2.6 
Bipolar Disorder 4 2.1 
Attention Deficit Disorder or Attention 
Deficit Hyperactivity Disorder 
4 2.1 
Obsessive Compulsive Disorder 3 1.6 
Personality Disorder 2 1 
Dissociative Identity Disorder 1 .5 
 
  
 
  
Restricted diet adherence in functional bowel disorders   170 
 
 
Introduction to Chapter 6 
 
 Chapter 6 presents a further qualitative analysis of the elicitation interview 
transcripts from Study 1, and this chapter has been prepared for publication.  
Following the identification of themes per TPB category, which informed the indirect 
measures contained in the theory of planned behaviour questionnaire, it was evident 
that there was a rich body of data which could be further explored.  The aim of this 
analysis was to gain a better understanding of the decision making processes involved 
in dietary adherence.  The interview questions are provided in Appendix D. 
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CHAPTER 6 
 
 
A qualitative exploration of dietary adherence beliefs in people with functional 
bowel disorders 
 
Abstract  
Functional bowel disorders are associated with poor health and wellbeing, and 
adherence to a restricted diet is recommended for symptom relief.  The aim of this 
study was to better understand the factors associated with adherence in this 
population.  Qualitative interviews were performed with fifteen participants.  
Participants identified benefits of adhering to a restricted diet, and times of non-
adherence due to choice or accident.  Intentional non-adherence involved cost-benefit 
analyses of gains and future symptoms. Social situations and travel were difficult 
contexts for maintaining adherence. Gaining a fuller understanding of these factors 
will inform interventions and support for people with these conditions.  
 
Keywords  
Adherence, theory of planned behaviour, functional bowel disorders, qualitative, 
restricted diet  
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 Functional bowel disorders (FBDs) are a commonly experienced chronic 
health condition; and include irritable bowel syndrome (IBS), functional bloating, 
functional diarreah, and functional constipation (Drossman, 2006).  Symptoms 
include bloating, abdominal pain, abdominal distension, altered bowel habits, 
heartburn, head and back aches, genito-urinary symptoms, fibromyalgia, and fatigue 
(Lackner et al., 2013; Longstreth et al., 2006).  A recent meta-analysis indicated a 
worldwide prevalence of IBS of 11% (Lovell & Ford, 2012); and it has been 
estimated that 10-30% of people experience functional bloating, up to 27% functional 
constipation, and 5-10% functional diarreah (Longstreth et al., 2006). 
 People with these conditions have been found to experience a number of 
negative health and wellbeing outcomes.  These disorders impact on quality of life 
(QOL), functioning in the home, employment, and social activity (Agarwal & Spiegel, 
2011; Drossman, 2006; Lackner et al., 2013).  In addition, increased prevalence of 
psychological distress has been found in this population; with depression ranging 
from 20 to 33%, and anxiety 16 to 19% (Lackner et al., 2013; Lee et al., 2009; Shah et 
al., 2014; Whitehead, Palsson, et al., 2003). 
Adherence has been defined as “the extent to which patients follow the 
instructions they are given for prescribed treatments” (Haynes et al., 2000 2).  For 
people with FBDs adherence to a diet which restricts problematic carbohydrates is 
recommended as a way of managing these conditions (El-Salhy & Gundersen, 2015), 
as this leads to a reduction in gastrointestinal (GI) symptoms (Mazzawi et al., 2013; 
Shepherd et al., 2008).  However, non-adherence of up to 30% has been reported 
(Osicka et al., 2015); which is similar to non-adherence rates for gluten free diet in 
people with coeliac disease (N. Hall et al., 2009). 
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To date, the psychological and social aspects of adherence to a restricted diet 
have received little attention.  The systematic review by Osicka et al. (2015) reported 
that only two studies had measured predictors of adherence, in the form of gender 
(Goldstein et al., 2000) and dietary makeup (de Roest et al., 2013).  Therefore, this 
study was conducted to gain a broader understanding of the experiences of people 
with FBDs who had attempted to adhere to a restricted diet.  Semi-structured 
interviews about dietary adherence were conducted with people who had been 
formally diagnosed with an FBD, and had attempted to adhere to a restricted diet.  
Method 
Participants 
 The 15 participants were aged 19 to 64 years old (Mean age = 35.4 years; SD 
= 11.46).  Two identified as male, and thirteen female.  Twelve were married or 
partnered, and three single or divorced.  All resided in Victoria, Australia; and were 
from both urban and rural areas.  Table 1 shows assigned pseudonyms, gender, age, 
diagnoses, time since diagnosis, and interview time.  Restricted diets included wheat 
free, gluten free, dairy free, lactose free/reduced, yeast free, reduced fructose, reduced 
refined sugar, and salicylate free; and a diet low in fermentable oligosaccharides, 
disaccharides, monosaccharides, and polyols (FODMAPs).  
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Table 1 
Summary of Participants (N =15) 
Pseudonym Gender 
Age 
in 
years 
Diagnoses 
Time Since 
Initial FBD 
Diagnosis 
Interview 
Time in 
Minutes 
Alice Female 33 
Wheat and lactose 
intolerances 
6 years 18 
Rhonda Female 64 IBS and diverticulitis 9 years 24 
Michelle Female 37 
Fructose malabsorption 
and lactose intolerance 
4 years 22 
James Male 35 
IBS, and wheat yeast 
and lactose intolerances  
8 years 50 
Renee Female 37 Fructose malabsorption 8 years 32 
Matthew Male 30 
Fructose malabsorption 
and IBS 
8 years 34 
Lauren Female 29 IBS 7 years 40 
Anna Female 32 
Fructose malabsorption 
and lactose intolerance 
4 years 35 
Catherine Female 56 
IBS, lactose intolerance, 
and fructose 
malabsorption 
2 years 50 
Kelly Female 37 
Wheat and lactose 
intolerances 
2 years 29 
Elise Female 19 
IBS, fructose 
malabsorption, and 
lactose intolerance 
3 years 25 
Zoe Female 24 
IBS and lactose 
intolerance 
4 years 37 
Julia Female 29 Fructose malabsorption 4 years 35 
Joanne Female 40 
Fructose malabsorption, 
lactose intolerance, and 
gluten, sulphite and 
additive sensitivities 
6 years 53 
Asher Female 29 
Fructose malabsorption, 
lactose intolerance, and 
IBS 
6 years 46 
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Design  
 This was part of a larger study (Osicka, 2016) which used the theory of 
planned behaviour (TPB; Ajzen, 1991; Fishbein & Ajzen, 2010) as a framework to 
establish predictors of adherence to a restricted diet.  Interviews in the larger study 
were conducted to establish the role of the TPB constructs attitudes, subjective norms 
and perceived behavioural control on dietary adherence; and these themes were then 
formed into a questionnaire which was surveyed online.  
 The authors set out to recruit a minimum of 13 participants and sampling 
continued until no additional themes were identified, as per data saturation guidelines 
for TPB studies by Francis et al. (2004).  Saturation was reached by the 14th 
interview, and a 15th was conducted when a late consent form was received. 
Recruitment 
 Following approval from the Deakin University HREC participants were 
recruited via printed posters and advertisements on social media.  These asked for 
people aged 18 years and over, who had been diagnosed with a FBD, and had 
attempted to adhere to a restricted diet for symptom relief.  Participants provided 
written consent prior to participation. People with coeliac disease were excluded from 
the study. 
Data Collection 
 Interviews were conducted with 15 participants who had been diagnosed with 
a FBD by a health professional.  Interviews were performed by the first author, and 
were conducted either by phone (n = 9) or in person (n = 6), in line with participant 
preference.  Interview lengths ranged from 18 to 53 minutes with a median time of 35 
minutes.  Participants were initially asked the TPB based questions for the larger 
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study (Osicka, 2016).  Following this, three questions assessed past circumstances 
when the restricted diet was not adhered to, and the factors taken into consideration at 
these times; and two questions explored their emotions in regard to following a 
restricted diet.  The interview script is provided in Supplementary Table 1. 
 In the interests of validity (Kuzmanić, 2009) all participants were alerted to the 
fact that the first author also had a FBD and was following a restricted diet prior to the 
interview commencing, as convenience sampling had been used to help recruit 
participants.  Whilst this knowledge may be seen to contribute to social desirability in 
responses, it was felt to be important that all participants were equally aware of the 
interviewer’s history prior to commencing.  
Data Analysis 
 All interviews were recorded and transcribed verbatim by the first author and 
checked by the second author.  Thematic analysis was used to identify themes and 
subthemes within the interview transcripts (Braun & Clarke, 2006).  Coding of themes 
was performed by the first author and cross-checked by the second author to establish 
inter-rater reliability.  On completion of the analysis, all transcripts were revised to 
identify verbatim quotations which best represented the themes identified; and QSR 
NVivo version 10 was used to manage the quotations presented in the results section 
of this article. 
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Table 2  
Themes, Subthemes and Secondary Subthemes Identified from Thematic Analysis 
Themes Subthemes Secondary Subthemes Frequency 
Intentional 
Adherence 
Advantages of 
Intentional 
Adherence 
Benefits for overall health 17 
  Provides GI symptom reduction 14 
  Reduces non-GI symptoms 9 
  Improved psychological 
symptoms 
7 
  Increased knowledge of food 
and ingredients 
7 
  Provides a nutritious diet 6 
  Improved wellbeing 5 
  Reduced tiredness 4 
  Reduced worry about toilets 3 
  Reduces social awkwardness 2 
  Gives greater quality time 2 
 Disadvantages of 
Intentional 
Adherence 
Other people’s perceptions and 
understandings of restricted 
diets 
22 
  Difficulty finding suitable food 
at eateries 
17 
  Feeling deprived or restricted 16 
  Issues with family and friends 
preparing food 
10 
  Restrictions at social events 8 
  Difficulty travelling 7 
  Using different ingredients and 
cooking methods 
7 
  Problems identifying safe food 5 
  Shopping issues 4 
  Extra food preparation time 4 
  Embarrassment 4 
  Preparing different foods for 
family members 
2 
 Factors Enabling 
Intentional 
Adherence 
Support from others in the 
home 
16 
  Suitable menu items at eateries 14 
  Others knowledge of condition 12 
  Increasing knowledge/research 12 
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Themes Subthemes Secondary Subthemes Frequency 
  Good access to ingredients 10 
  Taking own food when going 
out 
9 
  Friends providing suitable food 7 
  Reading guidebooks, recipes, 
and ingredient lists 
6 
  Having suitable food at home 4 
  Planning 4 
 
 
 Others preparing food at home 3 
  Doing own shopping 3 
  Educating others about the diet 1 
 Factors 
Preventing 
Intentional 
Adherence 
Poor food choices when eating 
out 
15 
  Travelling 9 
  Social customs 7 
  Lack of staff knowledge at 
eateries 
6 
  Poor support from others 6 
  Planning and organisation 6 
  Missing desired foods 5 
  Mood 3 
   Poor food labelling 3 
  Organisation 2 
  Illness 1 
Intentional Non-
adherence  
Social Factors on 
Intentional Non-
adherence 
Attending general social events 8 
  Religious holidays, birthdays 6 
  When set menu in place 2 
 Personal Factors 
in Intentional 
Non-adherence 
When wanting to eat desired 
foods 
8 
 Decision Making 
Processes  
Resulting from hedonistic 
factors 
44 
  Making consideration of 
benefits and symptoms 
24 
  Considering etiquette 14 
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Themes Subthemes Secondary Subthemes Frequency 
Feeling that a restricted food 
could possibly now be tolerated 
10 
  Taking a risk on a dish that 
may contain restricted foods 
10 
 Emotions 
Following 
Consumption 
Negative (guilt, regret, anxiety) 20 
  Positive (enjoyment, happy 
with decision) 
8 
  Mixed or conflicted 5 
Unintentional 
Non-adherence 
Accidents Staff error at eatery 4 
  Family error in cooking 3 
  Packaged food had changed 
ingredients 
1 
 Errors in 
Judgement 
Assuming a food would be ok, 
but it wasn’t 
7 
  Not checking ingredients at all 5 
  Not checking the exact 
ingredients in a dish thoroughly 
enough 
2 
 Lack of Options 
 
Having nothing suitable for diet 
available to eat 
3 
 
Results 
 Three key adherence themes were identified, with Table 2 detailing the 
frequencies of the themes and subthemes.  The first theme intentional adherence 
related to times participants intended to adhere, and the factors which related to this.  
The second theme was intentional non-adherence and the decision making that 
occurred at these times.  The third theme unintentional non-adherence related to times 
when participants intended to adhere but prevented from doing so.  
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Intentional Adherence 
Participants identified personal advantages of intentional adherence for their 
symptoms, nutrition, and health. 
Definitely feeling much better…I don’t have the pains in the stomach or the 
running to the toilet, or just feeling quite so tired and lethargic. (Rhonda) 
It’s made me eat healthier, less junk food, pizzas, pasta, biscuits, those kind of 
things, so it’s definitely an advantage. (Matthew) 
Reductions in worry about symptoms and the location of toilets were reported as 
being advantages of adherence. 
It means that I don’t have to constantly worry where a toilet is, I don’t have to 
worry about going out, and getting caught, I don’t have to think about being 
sick all the time. (Catherine) 
Other advantages related to improvements in psychological state, wellbeing, and 
energy; and reduced tiredness. 
The number one is that I don’t get the mood swings, the apathy, and the 
depression… that’s really why I follow it more than anything else. (Michelle) 
When it gets quite bad and I get quite bloated it sort of makes you feel quite 
yuck and sort of a bit down. (Lauren) 
Participants discussed an increased knowledge of food and ingredients:   
I’ve also found it to be quite interesting…I love cooking, it’s kind of now my 
goal to make things I used to eat but using alternative ingredients.  (Michelle)  
Despite all participants identifying a number of benefits, all also reported numerous 
disadvantages of intentional adherence.  These were being unable to eat foods that 
were previously enjoyed, poor food availability at eateries and other people’s homes, 
lack of variety, and difficulties accessing convenience foods: 
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Sometimes I feel like I don’t have the variety in my diet that I probably should. 
(Matthew) 
When you eat out it can be very challenging, especially when you go to 
someone’s house. (Rhonda) 
Disadvantages surrounding food preparation were also reported: difficulty sourcing 
appropriate foods and ingredients, extra preparation time, needing to use different 
methods for cooking, and preparing food for multiple family members. 
Going shopping. Once you know which brands are OK then you’re fine, but 
sometimes it can be really frustrating to work your way through a whole lot of 
brands on the shelf and go well, I can’t have that, can I? (Michelle)  
Food is more expensive generally if it is wheat free. (Julia) 
Embarrassment about their diet, and the negative perceptions of others about their diet 
were also reported as disadvantages: 
When she (relative) started to do different meals and stuff you always felt like 
she was doing it grudgingly.  But she has, she’s got to a point now where she 
does, she does get it, but it’s taken her a long time. (James)   
It’s a bit embarrassing when you’re somewhere new, no I can’t have that, no I 
don’t want to have that. (Renee) 
The role that adhering to a diet played in restricting their social life and ability to 
travel were reported by participants. 
I’m that difficult person, who you know can’t be served anything, or I should 
just bring it myself, or it’s easier not to go. (Lauren)  
I did go to (international country)…I did try some foods and stuff but I did get 
symptoms, and I really don’t enjoy that, especially if you’ve got bus trips and 
stuff. So I do worry about restrictions when I travel. (Zoe) 
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 Factors which enabled and prevented intentional adherence.   
Participants related that the support of others, having access to suitable food when 
eating out, preparing their own food at home, and educating others about their diet 
enabled them to adhere. 
I think definitely educating people about what it does to you… you educate 
people and there is at least an option there for you. (Kelly) 
I take a shared dish that I can eat… I’ll take a desert that everyone can eat as 
well as me. (Catherine) 
One participant disclosed that resorting to creative means whilst at social events 
enabled him to adhere to his restricted diet whilst not offending hosts. 
I usually be a bit sneaky about it in terms of someone will give me a piece (of 
cake) and I’ll give it to someone else, and the host won’t actually realise I 
haven’t eaten it. (James) 
Participants also spoke about the role that knowledge, research, organisation, 
preparation and planning played in their ability to adhere. 
You can’t just rely on a frozen meal like another person could… even if you 
want to have take-away you kind of have to plan it a bit in advance. (Zoe) 
I carry bananas wherever I go, just in case I can’t eat. (Renee) 
Poor food choices at eateries, needing to travel, lack of support from others, poor 
organisation, and uncertainties around food labelling were considered to be barriers to 
intentional adherence.  
I go to takeaway joints, I would say more than half of the time I still get onions, 
even when I ask for no onions and say it three times. (Julia) 
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Onion and garlic powder… they’re sometimes in foods just listed as natural 
flavours or as you know vegetable powders, or as natural herbs and spices, that 
kind of thing. They’re not always listed explicitly as onion and garlic. (Zoe) 
 The role of others in intentional adherence.   
A number of participants reported that their family, partners and friends were strongly 
supportive of their intentional adherence. 
Everyone that I’m socially friends with or family all agree that I should stick to 
it, particularly those that knew me before hand and know how much better I am 
now. (Asher) 
If we’re having dinner and we’re having pasta everyone will have gluten free 
pasta. (Kelly)  
However, some reported that friends, family and acquaintances were not supportive of 
efforts to adhere. 
People not understanding, people who are not aware of intolerances of anything 
with IBS in general…they just don’t comprehend. (Renee) 
People just don’t understand or think you’re crazy, like you’re making it up. 
(Anna) 
Intentional Non-adherence 
A second salient theme which emerged from the data was that there were times of 
intentional non-adherence to the prescribed restricted diet. Commonly mentioned 
times of intentional non-adherence related to social events, personal factors, decision 
making processes, and emotional responses.  All participants reported that there were 
certain circumstances where they had made a decision not to adhere to their restricted 
diet. 
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I like Magnum ice-creams, but I’ll only eat those in the privacy of my own 
home so that I can quietly suffer the symptoms. (Michelle)  
 Intentional non-adherence at social events.  
Making a decision not to adhere at social events was a common theme, as was 
deciding not to adhere so that cakes and deserts could be consumed. 
Sometimes my niece will make a cake, she’s gone to a lot of effort to make a 
desert...so I’ll sometimes just have a little bit because of that. (Alice) 
If you’re at a festive, or like or you’re at a wedding…I actually feel fine about 
it, because I’ve decided this, and I know it’s going to have these consequences. 
(Lauren)  
 Personal factors in intentional non-adherence.   
Personal factors were involved when deciding not to adhere with participants 
reporting that they chose not to adhere due to missing desired foods or wanting to try 
novel foods. 
I’ve been places and I’ve gone I’m really going to miss out if I don’t have 
this…I’ll just have a desert you know because they look so good. (James) 
When I went overseas…I did cheat a bit, I did try pizza and I tried a couple of 
other things and did end up getting symptoms quite badly. (Zoe) 
 Decision making processes and emotional responses to intentional non-
adherence.   
At times of intentional non-adherence, participants reported having made a cost-
benefit analysis on whether to adhere, with the strength of symptoms, and time 
available to deal with symptoms were taken into consideration. 
It was like a cost-benefit analysis if I have a few lollies, they’ll taste really nice, 
I might have a few symptoms, but the symptoms won’t be that bad if I don’t go 
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overboard…it’s just the positives versus the negatives that you weigh up 
quickly in your head. (Matthew) 
I don’t pay for it immediately, so there is definitely a little bit of you know oh 
well, it’s Friday, so I’ve got Saturday and Sunday to recover… I’m more likely 
to have something terrible on Friday. (Joanne)  
It was also evident that intentional non-adherence decisions had been driven by social 
etiquette for some participants. 
Sometimes I’ve been brought food where I’ve said can I not have sauce and it’s 
been covered in the sauce, and I sort of feel bad about saying I can’t eat it, so 
I’ve accepted it. (Joanne) 
More to not just annoy everybody else by saying I can’t eat that, that’s pretty 
much the only reason I do it, just to keep it simple for other people. (Catherine) 
The decision not to adhere was also related to the social perceptions of others. 
Being a social leper is a reason why I will just have a little bit of cake… it’s 
certainly not peer pressure, but just to sort of fit in with everybody I have had 
food that I shouldn’t have eaten. (Joanne) 
A number of participants reported the negative feelings and emotions that they 
experienced when they had chosen to eat restricted foods. 
Anxiety really, the waiting for it, it’s not massive but you’re waiting for the 
reaction, like I know it’s going to hit at some point…it’s positive while I’m 
eating it because it tastes good, things that I’ve missed, the anxiety is 
afterwards. (Asher) 
That kind of feeling that you’d better enjoy this cause you’re about to 
suffer….it’s not so much guilt or disappointment, but you’ve kind of got that 
little niggle in the back of your head going maybe you shouldn’t. (Michelle)  
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However, participants also disclosed enjoyment and happiness at times of non-
adherence, as well as feeling conflicted about their choices. 
Unintentional Non-adherence 
 A third salient theme was that there were times that participants had intended 
to adhere to their restricted diet, but for a number of reasons had inadvertently 
consumed restricted foods. 
 Accidents.   
Times when restricted foods were unintentionally consumed were related in the 
context of ingredients changing, and the mistakes of others.  Participants found these 
occurrences frustrating. 
One time it was when the Campbell’s chicken stock, they changed their recipe 
without changing their packet… I was getting a reaction again and I couldn’t 
work out what it was until I looked at the packet and went oh, that’s why. 
(Asher) 
Last week I ate out and I just had a roast and vegetables with gluten free gravy, 
but maybe the gluten free gravy wasn’t quite right because the next day I felt 
quite unwell. (Rhonda) 
 Errors in judgement.   
Occasions were also mentioned where participants had made errors in judgement, or 
not fully considered what may be present in foods they were consuming. 
I went to like a Chinese restaurant…I thought that I could eat something, and 
then after I started eating it I was like oh, can’t eat that. I always used to eat it. 
(Elise) 
I was having breakfast with a friend, and I ordered a big breakfast with 
scrambled eggs, and I didn’t think and it obviously had milk in it. (Alice) 
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 Lack of options.   
Occasions were reported by a few participants where they intended to adhere, but 
were unable to do so due to there being no suitable food options available. 
The only time I choose to get out of my restricted diet is if I go somewhere and 
I am really hungry and there is no option for me. And then I might just choose 
something little because I’m really starving.  (Kelly) 
Discussion 
 
 The aim of this study was to gain a better understanding of the experiences of 
people with FBDs who had attempted to adhere to a restricted diet.  Three major 
themes were identified in the study; intentional adherence, intentional non-adherence, 
and unintentional non-adherence.  Despite negatives such as limitations on social life 
and travel, positive health and wellbeing outcomes gave participants a tangible reason 
to adhere.  Yet in certain circumstances all reported that they had made the decision 
not to adhere, and there were times when some participants intended to adhere but 
were thwarted in their efforts. 
Food plays a starring role in many social situations, such as at parties, 
functions, work events, and when catching up with friends and family; and social 
influences were found to play an important role in intention non-adherence.  The 
challenge of following a restricted diet whilst away from home was reported to be a 
barrier to dietary adherence in people with IBS by Shepherd and Gibson (2006), and 
causing offence to others and not wanting to draw attention to one’s self were salient 
themes for people with coeliac disease adhering to a gluten free diet (Sainsbury & 
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Mullan, 2011).  These social challenges of dietary adherence were also salient in the 
current study. 
 Participants discussed a number of practical aspects relating to their ability to 
adhere such as planning and sourcing food.  The role of these concerns was 
highlighted in a study by Choi et al. (2008) which considered the role of time spent 
per week spent adhering to a fructose restricted or excluded diet.  Participants in the 
study reported that dietary restriction had a mild to moderate effect on their lifestyle, 
with an average of 1-3 hours per week spent on diet related tasks.  In the current study 
lifestyle implications such as sourcing food and planning meals were related in the 
context of being actions that enabled and were important for intentional adherence; 
and whilst poor organisation has been seen as a barrier to adherence in coeliac disease 
(Sainsbury & Mullan, 2011), this was not observed in the current study. Similarly, 
issues relating to specialty food cost were discussed by participants but whilst being 
bothersome they were not reported as preventing adherence. 
 Difficulty trusting others with food preparation was found to be key concern 
for those adhering to a gluten free diet (Sainsbury & Mullan, 2011), and whilst trust 
was not related specifically as a barrier to adherence in the current study, it was 
nonetheless a salient concern for participants who had not adhered unintentionally due 
to the mistakes of others.  Whilst participants reported that there was a growing 
understanding of restricted diets in wider society it may be that the onus is on the 
individual with an FBD to educate others about their dietary needs, and to be vigilant 
checking all ingredients so that accidents are limited. 
 The role of emotions was evident in terms of intentionally following a 
restricted diet to avoid negative emotional states, and it may also be that negative 
emotional states play a role in both intentional and non-intentional adherence.  
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Negative emotions have been found to play a role in adherence behaviours in a 
number of chronic conditions, leading to reduced adherence to dietary and medical 
advice in people with coronary heart disease (Platt et al., 2014) and decreased dietary 
adherence for people with diabetes mellitus (Travis, 1997).  It can also be reasonably 
expected that such states would guide the adherence of people with FBDs. 
 The findings highlighted the role temporal valuations play in adherence in this 
population, specifically in the cost-benefit analysis mentioned by participants.  They 
are also relevant to the TPB construct attitudes, where the likely consequences of 
performing behaviour are taken into consideration; and to temporal self-regulation 
theory (Hall & Fong, 2007) where proximal rewards and temporal distal benefits 
relate to the short term gains and long term benefits of behaviours.  For the current 
study, valuing proximal rewards involves choosing to consume a food known to cause 
symptoms at a later stage; whilst not eating a desired food to avoid symptoms is 
valuing distal benefits. 
 A weighing up of the positives and negatives of performing a behaviour stems 
from Social Cognitive Theory (SCT; Bandura, 1986).  In SCT outcome expectancies 
relate to a weighing up the pros and cons of adopting a novel behaviour, and are 
considered to be a central determinant in the adoption of behaviour along with self-
efficacy, possession of resources, and opportunities and impediments (Bandura, 
1999).  Outcome expectancies have since been incorporated into a number of 
behaviour theories, including the Health Action Process Approach (HAPA; 
Schwarzer, 1992) where the consequences of behaviour are considered by weighing 
up the pros and cons; as was seen with the current study participants.  Similarly, 
response efficacy is considered by Protection Motivation Theory (PMT; Rogers, 
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1975) which relates to whether adopting behaviours will reduce levels of personal 
threat. 
Limitations and Future Directions 
 A number of limitations of the study need to be considered.  As previously 
noted, all of the participants were aware that the interviewer had a FBD, which may 
have led to social desirability in responses.  However, patients with IBS have been 
seen to anticipate stigma in healthcare settings (Earnshaw & Quinn, 2012), and it 
could reasonably be expected that this would translate to a research setting.  Therefore 
knowing that the interviewer shared their condition may have served to make 
participants comfortable in openly discussing their symptoms and experiences.  
Whilst only two participants were male the consistency in themes identified across the 
participants, who were from regional and urban areas, and ranged in age from 19 to 64 
years, indicated that the interviews captured commonalities in experience in people 
with FBDs.  A further limitation is that participants in the study indicated that they 
planned to adhere to a restricted diet most of the time, and therefore no comparisons 
between adherers and non-adheres were able to be made.  
 The themes and secondary themes identified in this qualitative study show that 
a range of personal, social, and situational factors play a role in adherence to a 
restricted diet.  Further exploration of adherence behaviours in this population with 
quantitative measurement will help clarify the role of these relationships.  As well as 
adding to the literature on adherence in this population, any further research in this 
domain will add to the broader understandings of adherence behaviours in people with 
chronic health conditions.  
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Conclusion 
 This study identified three main themes that play role in intentional and non-
intentional dietary adherence.  These findings provide a greater understanding of the 
factors and decision making processes involved in adherence in this population.  A 
key benefit of increasing understandings of the factors that impact on dietary 
adherence is that this can inform interventions and support for those people who are 
least likely to adhere.  In turn, this will increase adherence, which has the potential to 
increase QOL, wellbeing and daily function via symptom reduction. 
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Supplementary Table 1 
Stage One Elicitation Interview Scripts – Adherence to Restricted Diet 
Category Question 
Demographic Name 
 Age 
 Sex 
 Marital status 
 Diagnosis 
 Age at diagnosis 
 Symptoms prior to diagnosis 
 Family history of diagnosis: 
 Restricted diets adhered to 
Behavioural Beliefs (attitude towards 
the behaviour) questions to assess the 
advantages/disadvantages of 
maintaining adherence to a restricted 
diet 
What do you see as the advantages of 
your adhering to a restricted diet? 
 
 What do you see as the disadvantages 
of adhering to a restricted diet? 
 
 What else comes to mind when you 
think about adhering to a restricted 
diet? 
 
Normative Beliefs (social pressure or 
subjective norm) questions to explore 
which individuals and groups may 
approve or disapprove of restricted 
diet adherence 
Please name the individuals or groups 
who would approve or think you 
should adhere to a restricted diet 
 
 Please name the individuals or groups 
who would disapprove or think you 
should not adhere to a restricted diet 
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Category Question 
 Please name the individuals or groups 
who, after diagnosis, are most likely to 
adhere to a restricted diet 
 
 Please name the individuals or groups 
who, after diagnosis, are least likely to 
adhere to a restricted diet  
 
Control Beliefs (perceived 
behavioural control) questions to 
explore which factors impede or 
facilitate ability to maintain a 
restricted diet 
Please outline any factors of 
circumstances that would make it easy 
or enable you to adhere to a restricted 
diet 
 
 Please outline any factors that would 
make it difficult or prevent you from 
adhering to a restricted diet 
 
Questions to Assess Circumstances 
and Motivation: 
Please think of some circumstances in 
the past where your restricted diet had 
not been adhered to 
 
 At times where you had not adhered, 
please outline what factors were taken 
into consideration when deciding 
whether to adhere or not 
 
 Please name any specific foods that 
you have made the decision to break 
your dietary  adherence for, and others 
that you would not do this for 
 
Questions to Assess Emotions: 
 
Please describe how do you feel when 
you eat foods that you are not 
supposed to 
 Please outline some of the emotions 
that you feel surrounding your dietary 
restriction in general 
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CHAPTER 7 
General Discussion 
 
Functional bowel disorders are a chronic health condition that cause a number of problematic 
GI and physical symptoms and lead to reductions in daily function, QOL, and psychological 
wellbeing.  Given that these conditions impact up to 30% of people, and that adhering to a 
restricted diet can reduce or eliminate symptoms, gaining a better understanding of which 
factors predict adherence is warranted.  With this in mind, the research in this thesis was 
designed to gain a better understanding of the factors which underlie adherence to restricted 
diets in people with FBDs.  In order to best achieve this aim, a programme of research, with 
the TPB as a framework, was used.  This chapter provides an overview of the thesis findings, 
a discussion of the utility of the TPB for this programme of research, and the rates of dietary 
adherence reported in Phase 2.  Comparison is made between the TPB and other health 
behaviour models, and the role of psychological distress as an additional predictor to the TPB 
model is detailed.  The limitations of the studies are reviewed, and the implications of this 
body of research are presented. 
Overview of Thesis Findings 
 Chapter 2 reports on the systematic review that examined the extent to which 
predictors of dietary adherence had been considered in prior studies that had investigated 
people with FBDs following a restricted diet.  The findings of this review were that there has 
been little consideration of the predictors of dietary adherence in prior studies, and that when 
adherence was considered there was no commonality in the forms of measurement utilised.  
The primary aim of prior studies in this area had been GI symptom induction and/or relief.  
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This lack of prior understanding of the factors associated with adherence provided 
justification for the research outlined in Chapters 4, 5 and 6 of this thesis. 
 Phase 1 of the study, which is reported in Chapter 4, utilised the TPB framework and 
its guidelines for scale development to undertake elicitation interviews.  Fifteen people 
diagnosed with a FBD were interviewed about their diagnosis and their attempts to adhere to 
a restricted diet.  Participants outlined a number of beliefs about adherence to a restricted diet 
during the elicitation interviews, with the exception of the question exploring descriptive 
norms.  Following the interviews, modal salient beliefs per TPB construct were identified for 
the questionnaire development process in Phase 2.  A total of 59 themes were identified 
across the attitude, subjective norm, and PBC constructs. 
 Phase 2 of the study, also reported in Chapter 4, utilised the 59 elicitation interview 
themes to develop and test a TPB questionnaire to explore the predictors of dietary 
adherence, as well as demographic questions and psychological distress.  The questionnaire 
was analysed by employing EFA to assess the factor structure.  The majority of the themes 
from the elicitation interviews were retained following the EFA, and the correlation analyses 
showed the relationships between the indirect and direct measures. 
 Following the analysis of the structure of the questionnaire from Phase 2, hierarchical 
regression analyses, reported in Chapter 5, assessed the predictive value of the TPB and the 
K10 for dietary adherence.  In terms of intention, the direct measures of attitude and PBC and 
two of the three indirect measures of PBC were significant in the final regression model; 
while subjective norm and psychological distress did not account for significant additional 
variance in intention over once other constructs were controlled for. 
 Regarding behaviour, the direct measure of intention, the three indirect measures of 
PBC, and psychological distress were significant predictors in the final regression model.  
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Whilst the direct measure of PBC was significant prior to the addition of the indirect 
measures of PBC, it was not a significant predictor of behaviour in the final model. 
 Chapter 6 reported on a further qualitative analysis of the elicitation interviews from 
Phase 1, where transcripts were re-analysed to gain a better understanding of the decision 
making processes involved in dietary adherence.  While the Phase 1 analysis (reported in 
Chapter 4) allowed for the grouping of themes by TPB construct for the purposes of the scale 
development, the analysis of the interview transcripts in Chapter 6 allowed for closer 
examination of specific instances of dietary adherence or non-adherence that participants had 
elaborated on during their interviews. The findings of this analysis in Chapter 6 were that 
three key adherence related themes were evident; intentional adherence, intentional non-
adherence, and unintentional non-adherence. 
 These three adherence themes were coherent with the themes identified during the 
scale development. For example, intentional adherence related to the themes of adhering for 
health and wellbeing benefit which were on the Attitude indirect measure, while scenarios of 
intentional non-adherence related to the themes missing desired foods from the PBC indirect 
measure and difficulty finding food while out from the Attitude indirect measure.  Further, 
unintentional non-adherence related to concerns about food at eateries and staff knowledge 
of ingredients which were themes on the PBC indirect measure, and difficulty finding 
suitable food when eating out from the Attitude direct measure. 
 One of the key findings that arose from the study was that intentional non-adherence 
was often informed by a cost-benefit analysis of the short-term gains and expected symptoms.  
Participants reported that they intended to adhere in the most part, but made a judgment call 
not to adhere at certain times.  This is in line the intention-behaviour gap discussed in 
Chapter 3, where strongly held intentions to perform behaviour are not always able to be 
maintained in real life situations.  This gap was seen in the variance reported for the 
Restricted diet adherence in functional bowel disorders   199 
 
regression analyses for intention and behaviour detailed in Chapter 5, which will now be 
discussed in further detail. 
The TPB as a Framework to understand Dietary Adherence in FBDs 
 Overall, this thesis showed the utility of the TPB for the investigation of dietary 
adherence in FBD populations.  As reported in Chapter 5, the theory accounted for 59.2% of 
the variance in intention, and (along with psychological distress) accounted for 49.7% of the 
variance in behaviour.  This analysis included indirect measures of the TPB constructs, which 
is not undertaken in all TPB studies.  These indirect measures were included in the regression 
analysis as these measures were assumed to more comprehensively capture the salient beliefs 
held by people with FBDs, being that they were created following analysis of the in depth 
elicitation interviews conducted in Phase 1.  These measures provided an extra 9.3% and 
5.5% additional variance to intention and behaviour, respectively. 
 Predicting intention to adhere.  As discussed in Chapter 5, the in intention variance 
accounted for in the current study surpassed that of prior findings for gluten free diet, and for 
health behaviour more broadly; even when considered prior to the indirect measures being 
added to the regression analyses.  It was higher than intention to adhere to a gluten free diet 
(39.4%) in the study by Sainsbury and Mullan (2011); higher than the findings of the meta-
analyses by Godin and Kok (1996) and McEachan et al. (2011) (41% and 44.3%  
respectively); and the meta-analysis by Rich et al. (2015) examining treatment adherence 
(33%).  The meta-analysis by McEachan et al. (2011) reported that the TPB showed the best 
prediction for intention of diet behaviour, along with safe sex behaviour.  While the 
proportion of variance accounted for is higher than average, there are a number of other 
studies which reported similarly high R2 for example, the TPB accounted for 50% of the 
variance in intention to adhere to a limited salt diet in people with hypertension (Cornélio et 
al., 2012); 54% of the variance in intention to eat fish in the general population (Aghamolaei, 
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Tavafian, & Madani, 2012); and 76% of the variance in  intention to adhere to a healthy diet 
in people with diabetes (Blue, 2007). 
 As reported in Chapters 4 and 5, indirect measures of the TPB constructs attitude, 
subjective norm, and PBC were created to measure beliefs following the elicitation 
interviews.  These were then surveyed in Phase 2 in addition to the global direct measures of 
these three constructs, and their potential contribution to intention over and above that of the 
direct measures was considered in the hierarchical regression analysis for intention.  As 
discussed in Chapter 3, the strength of the relationship between individual TPB constructs 
and intention varies by behaviour and context (Fishbein & Ajzen, 2010).  The outcomes for 
the TPB constructs in this thesis are in line with prior findings that subjective norm is 
generally the lowest predictor of intention, while attitude and PBC play a stronger role 
(Armitage & Conner, 2001; Godin & Kok, 1996).   
 Attitude.  Participants in the elicitation interviews outlined the advantages of 
adhering to a restricted diet for their overall health and wellbeing, and for a reduction in 
symptoms.  Disadvantages included social restrictions and reduced availability of suitable 
foods.  Attitude had the highest amount of beliefs retained after EFA, with no items 
discarded.  When considering intention to adhere to a restricted diet in the regression 
analysis, attitude was a significant predictor of intention.  This finding is not unexpected, 
with attitude commonly found to significantly predict intention along with PBC (Fishbein & 
Ajzen, 2010; McEachan et al., 2011; Rich et al., 2015). 
 One attitude factor which stood out was Social Restrictions.  The socially restrictive 
nature of following a restricted diet was a common theme within the elicitation of attitudes in 
Phase 1.  Whilst the five items that make up the Social Restrictions factor achieved a high 
Cronbach’s alpha on the EFA, it had a non-significant correlation with its direct measure 
questions.  Potentially, incorporating additional adjective pairs in to the design of the direct 
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measures, as outlined by Fishbein and Ajzen (2010), may have better captured direct 
measures of attitude; thus allowing this factor to significantly correlate with its own direct 
measure.  
 The lack of significant relationship between Social Restrictions and the direct 
measure of attitude employed in this study highlights the need for consideration of the 
affective components of attitude when creating TPB studies.  Fishbein and Ajzen (2010) term 
the cognitive component of attitude instrumental, whereas the affective component is termed 
experiential.  It is likely that if the four instrumentally based direct measure adjectives 
(harmful-beneficial, good-bad, the wrong thing to do-the right thing to do, and worthwhile-
not worthwhile) had been expanded to include experiential adjective pairs such as 
aggravating-satisfying or pleasant-unpleasant, that Social Restrictions would have correlated 
with these.  As was discussed in Chapter 5, it has been argued that the TPB does not 
sufficiently capture effective states (Conner et al., 2013).  The inclusion of additional 
attitudes adjective pairs can be incorporated into future re-validation of the questionnaire to 
help clarify the role of social restrictions within the attitude construct.   
 Subjective norm.  Subjective norm had the lowest amount of salient beliefs 
following analysis of the elicitation interview data, lost the largest amount of items following 
EFA, and was not an independent predictor of intentions.  Whilst all participants in the 
elicitation interviews were able to identify referent individuals or groups who may approve or 
disapprove of their adherence; as discussed in Chapter 6, it may be that people with FBDs 
give little weight to the perceptions of these referents about their dietary behaviour.  
However, it is also a common finding that subjective norm is a weak predictor of intention in 
some behaviour (Armitage & Conner, 2001; Fishbein & Ajzen, 2010), which does not make 
the findings of the current study population unexpected. 
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 The descriptive norms component of subjective norm was particularly difficult to 
elicit, and therefore the question assessing this was discarded after the sixth elicitation 
interview.  Fishbein and Ajzen (2010) note that descriptive norms can be more difficult to 
assess than injunctive ones; as the need for referent other/s to perform a behaviour becomes 
problematic when it is a behaviour which circumstances dictate they cannot perform.  A 
generalised approach to eliciting descriptive norms was taken when designing the elicitation 
interview script, with participants being asked which individuals or groups would be most 
and least likely to adhere to a restricted diet after a FBD diagnosis.  However, on reflection it 
may be that dietary adherence being a limited behaviour led to the participants struggling to 
identify referents with a similar condition.  Fishbein and Ajzen (2010) note the difficulties 
involved in identifying generalised social agents when assessing descriptive norms, and argue 
that items to measure this will vary based on the behaviour in question.  Whilst the behaviour 
of important referents such as family may be relevant in the formation of descriptive norms 
for universal behaviours such as fruit and vegetable consumption and breakfast consumption; 
the design of the current study failed to capture these desriptive norms. 
 The qualitative analysis detailed in Chapter 6 provided an in depth investigation of 
people’s intention to adhere to a restricted diet.  Interestingly, the role of referent others was 
highlighted in the analysis of the transcripts, as participants reported not wanting to offend 
others as one reason for intentional non-adherence.  It may be that considering approval 
motivation, the desire to please others, as an additional predictor in the TPB model in future 
validation of the questionnaire would help clarify the role of social norms in dietary 
adherence in this population.  One such measure is the Martin-Larsen Approval Motivation 
Scale (MLAMS; Martin, 1984), a measure of social approval which assesses desire to please 
others, receive postitive approval and evaluations, avoidance of rejection, and avoidance of 
negative evaluations.  
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 Another potential predictor for future consideration in conjunction with the TPB is 
anticipated regret, a concept which is considered to be distinct from the TPB constructs 
attitude, subjective norm, and PBC (Sandberg & Conner, 2008).  Anticipated regret refers to 
the emotional responses that follow on from making a decision, and the influence that this 
sense of having made the wrong decision can then have on intention and behaviour. A meta-
analysis of the role of anticipated regret in motivating health behaviour by Brewer, DeFrank 
and Gilkey (2016) reported on the role of anticipated regret on health intention and 
behaviour, with greater anticipated regret predicitve of weaker intention and behaviour.  
Further, a meta-analysis by Sandberg and Conner (2008) which examining the role of 
anticipated regret as an additional predictor to the TPB reported that it predicts intention over 
and above that of the TPB variables. 
 Perceived behavioural control.  Participants in the elicitation interviews were able to 
outline a number of factors which enabled or prevented them from adhering, with the most 
common of these relating to food availability both socially and in the home.  The PBC 
construct had the highest number of items attributed to it following the EFA.  In the 
regression analyses the PBC variables provided the highest contribution to the variance in 
intention.  This finding is in line with past findings that PBC has generally provided the 
highest contribution to intention (Fishbein & Ajzen, 2010; McEachan et al., 2011; Rich et al., 
2015).   
Predicting Adherence Behaviour 
 The variance explained for behaviour in the current study also surpassed that of prior 
findings.  Variance was higher than that for adherence to gluten free diet (26.9%) found by 
Sainsbury and Mullan (2011).  This was also higher than the findings of the health behaviour 
meta-analyses by Godin and Kok (1996) which reported 34% of the variance accounted for, 
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and the 19.3% of variance seen by McEachan et al. (2011); and higher than the 9% reported 
in the treatment adherence meta analysis by Rich et al. (2015). 
 When the PBC was considered along with intention in the regressions predicting 
behaviour, all three indirect measures of PBC were significant predictors of behaviour in the 
final model.  This also indicates that the elicitation interviews were successful in identifying a 
number of the control factors that contribute to behaviour in this population.  This shows the 
importance that PBC plays in the dietary adherence behaviour of people with FBDs, and the 
need to target this construct when creating interventions to increase dietary adherence in this 
population. 
The Results in Context 
There are a number of possible explanations for these relatively high proportion of 
variance in intention and behaviour explained.  Firstly, as is the case with many TPB studies, 
the current study adopted a cross-sectional design, undertaken at one point in time and asking 
particpants to retrospectively recall their adherence behaviour.  The limitations of cross 
sectional designs for establishing causality when testing health behaviour theories has been 
considered by Weinstein (2007) and Sedgwick (2014).  The  meta-analysis by McEachan et 
al. (2011) reported that higher variance in the prediction of behaviour in prospective TPB 
studies was associated with shorter follow up times, which shows the value of long-term 
follow up at multiple time points to gain a full picture of behaviour over time. 
As discussed within the limitations of Chapter 5, adopting a cross sectional design for 
the quantitative component of the study may have overestimated the predictive utility of the 
TPB for explaining future dietary adherence behaviour in this sample, limiting the external 
validity of the findings.   However, this does not explain the high variance for intention, as 
most TPB studies, whether cross sectional or longitudinal, measure attitude, subjective norm, 
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and PBC at the same time as intention.  A number of other possible explanations for the 
variance reported in this thesis will now be considered. 
 In addition to the limitations associated with the use of a cross-sectional design, it 
may be that the homogeneous sample in Phase 2 led to higher variance being explained in 
this study compared to the variance reported in TPB meta-analyses.  As was discussed in the 
limitations of Chapter 5, the sample primarily comprised female participants.  Further, 
convenience sampling through the online recruitment method used may have led to recruiting 
people who were more aligned toward to performing the behaviour in question.  It may be 
that the study did not capture the inclined abstainers, those who do hold positive intentions to 
adhere to a restricted diet to reduce their symptoms, but do experience difficulty performing 
the behaviour; resulting in lower levels of adherence and larger intention-behaviour 
discordance.  
  As discussed in Chapter 5, the variance reported in the current study is also higher 
than that seen for adherence to a gluten diet when applying the TPB.  However, a number of 
people with coeliac disease who follow a gluten free diet are asymptomatic, and follow the 
diet due to medical advice and not symptom reduction; with only 35% of newly diagnosed 
Coeliac disease patients reported as having experienced chronic diarreah (The University of 
Chicago Celiac Disease Centre, 2016).  In contrast, it is unlikely that there would be 
asymptomatic people with FBDs following a restricted diet due to GI symptoms being the 
primary diagnostic criteria associated with these conditions Longstreth et al. (2006).  As a 
result, it may be that the rapid onset of GI symptoms associated with FBDs leads to a higher 
personal motivation to adhere to a restricted diet than in comparable coeliac disease samples, 
explaining the higher rates of variance in intention and behaviour in the current study. 
 In self-determination theory (SDT, Deci & Ryan, 1985) intrinsic motivation refers to 
behviour that is driven by personal rewards, and extrinsic motivation to earning a reward or 
Restricted diet adherence in functional bowel disorders   206 
 
avoding a punishment.  Avoidance of the GI and physical symptoms associated with non-
adherence may be considered a punishment which would provide an extrinsic motivation for 
increased adherence.  The qualitative analysis reported in Chapter 6 highlighted intrinsically 
motivated reasons for adherence, such as finding the restricted diet interesting and a sense of 
overall better health.  It has been argued that further health behaviour research integrating the 
SDT and the TPB models needs to be undertaken (Hagger & Chatzisarantis, 2009), and 
intrinsic motivation is considered to be the motivational factor which leads to more effective 
and longer lasting health behaviour change (Ng et al., 2012; Seifert, Chapman, Hart, & Perez, 
2012).  Therefore, consideration of the role of intrinsic motivation in adherence intention and 
behaviour in future FBD adherence studies can clarify these relationships, and may guide 
interventions which seek to increase adherence. 
 As outlined in Chapter 1, a significant number of foods need to be reduced in a low 
FODMAP diet; and seventy three percent of participants in Study 2 reported that they had 
attempted to adhere to a diet low in FODMAPs.  There were 13 food brands certified and 
labelled as being ‘FODMAP friendly’ in Australia as of June 2016 (FODMAP PTY LTD, 
2016) compared to 97 brands labeled with Coeliac Australia endorsement (Coeliac Australia, 
2016).  It may be that having to make choices about pre-packaged foods without clear 
labelling leads to more of the circumstances of unintentional non-adherence detailed by 
participants in Chapter 6, thus contributing to the intention-behaviour gap seen in the 
regression analyses reported in Chapter 5.  
The TPB model was adopted as a theoretical framework with which to explore 
adherence to a restricted diet in this thesis.  Yet, it needs to be acknowledged that a number of 
other health behaviour models could have been applied to the examination of this behaviour. 
Indeed, a review by Davis et al. (2015) identified 82 distinct theories of behaviour and 
behaviour change.  In addition to the potential contribution of SDT to the understanding of 
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this behaviour, another health behaviour model which could have been applied to this thesis 
is the Health Action Process Approach (HAPA; Schwarzer, 1992), a model which has been 
seen to have comparable utility to the TPB (Dumitrescu, Dogaru, Duta, & Manolescu, 2014; 
Matterne, Diepgen, & Weisshaar, 2011).  In this model, the adoption of health behaviours is 
considered to be a process which has a motivation phase, and a volition phase.  In the 
motivation phase, intentions to adopt a behaviour are formed, and the volition phase has three 
phases; planning, action, and maintenance.  Self-efficacy is the central concept to all aspects 
of the model; and it takes social aspects into consideration, accounting for the role of 
perceived and actual environment on cognitions (Schwarzer, 2014).  The theory also 
considers the role of outcome expectancies, in which people weigh up the consequences of 
behaviour by weighing up the pros and cons; which is in line with the cost-benefit analysis of 
the positive and negative outcomes of adherence, which were reported in the qualitative study 
in Chapter 6.   
 Another health behaviour model which could have been applied to this thesis is 
temporal self-regulation theory (TST, Hall & Fong, 2007).  The model considers that 
behaviour is informed by three components; intentions, cognitive resources such as executive 
control, and behavioural pre-potency.  Further, the model also considers the role that 
temporal valuations play on behavioural choices.  Temporal proximal rewards and distal 
benefits are respectively the short term gains and long term benefits of performing 
behaviours, and it is these that may be relevant to adherence behaviours.  The model assumes 
that the proximal rewards that can be gained from enacting a behaviour will have a salient 
impact on behavioural choices (Hall & Fong, 2007).  The qualitative study reported in 
Chapter 6 highlighted the role that temporal valuations play in adherence behaviour, 
specifically in the cost-benefit analysis mentioned by participants.  Temporally valuing 
proximal rewards at times of intentional non-adherence involves choosing to consume a 
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desired food which was known to cause GI symptoms at a later stage.  Conversely, choosing 
not eat a desired food to avoid later GI symptoms relates to making a temporal valuation of 
the distal benefits of intentional adherence. 
 The reasoned action approach (RAA, Fishbein & Ajzen, 2010), an extension of the 
TPB, could also have been applied to this thesis.  The RAA expands on the three constructs 
in the TPB, considering six determinants of intention. Attitude is represented by experiential 
attitude and instrumental attitude in the RAA, perceived norm represented by descriptive 
norm and injunctive norm, and PBC represented by capacity and autonomy.  A recent meta-
analysis of the RAA by McEachan, Taylor, Harrison, Lawton, Gardner and Conner (2016) 
showed support for the discriminant validity of the RAA, and found that experiential attitude 
and descriptive norm were both indipendent predictors of behaviour along with capacity and 
intention.  This was an interesting finding in light of the assumption of the TPB that only 
intention and PBC are direct determinants of behaviour. The authors noted that this meta-
analysis highlights the importance of considering experiential attitude and descriptive norms 
in future research. 
 While the HAPA, TST or RAA could all reasonably have been applied to the current 
body of research, the TPB was selected for a number of reasons.  As outlined in Chapter 3, it 
has been widely applied to the study of behaviour and intention within the health domain; and 
more specifically had been applied to gluten free diet adherence in people with coeliac 
disease, a condition which could be considered as most similar to FBDs due to their 
commonalities of GI symptoms and recommendations to follow a restricted diet.  Further 
strengths of the model considered were its ability to predict behaviour across numerous 
behavioural domains using only four variables (Conner, 2015); the clear guidelines for 
applying the theory to qualitative and quantitative research (Hankins et al., 2000); and the 
allowance for the provision of extra variables in study design, which allowed for the 
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inclusion of the measure of psychological distress in the Phase 2 study.  It could be that 
adding further additional measures to the TPB and psychological distress model in future 
validations of the questionnaire (such as the proximal rewards and distal benefits from TST, 
the motivational and volitional aspects of the HAPA, or intrinsic motivation from SDT) 
would provide additional prediction to the variance in behaviour in this population; providing 
a more detailed picture of the predictors of adherence 
The Role of Psychological Distress in Understanding Adherence 
 The elicitation interviews highlighted the benefits of adhering to a restricted diet for 
the reduction of psychological distress; with improvement in psychological symptoms one of 
the key advantages of adhering to a restricted diet behind benefits for overall health, GI 
symptom reduction, and non-GI symptom reduction.  However, the systematic review in 
Chapter 2 identified that no prior consideration had been given to the role of psychological 
distress as a predictor of dietary adherence in FBD studies.  Therefore, measurement of 
psychological distress, in the form of the K10, was added to the TPB model so that its 
potential role in predicting adherence intention and behaviour could be clarified. 
 As reported in Chapter 5, psychological distress made a small but significant 
contribution to dietary adherence behaviour over and above that of the TPB.  Further to this, 
consideration of the mean scores for distress was made, and the mean score of 22.70 for the 
K10 is above the general population mean of 14.2 reported by Andrews and Slade (2001).  
When considering the Australian Bureau of Statistics (2012) scoring criteria, this score fell 
within the band which indicates a high level of psychological distress (as indicated by scores 
ranging from 22 to 29).  The high levels of psychological distress in this sample are not 
surprising in light of past findings.  A review of psychological wellbeing in IBS showed that 
levels of psychological distress are higher levels in people with IBS than in the general 
population; and that IBS rates in the psychiatric population are higher than in the general 
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community (Surdea-Blaga et al., 2012).  It has been estimated that 20% of people with IBS 
have co-morbid depression (Lackner et al., 2013); while co-morbid anxiety is seen in 15.8% 
to 16.5% in people with IBS (Lee et al., 2009; Whitehead, Palsson, et al., 2003).  Further, 
Shah et al reported higher rates of co-morbid depression and anxiety in people with IBS, with 
rates of 33% for depression and 19% for anxiety realised in their review of case-controlled 
studies (Shah et al., 2014).   
 Increased levels of psychological distress in FBD populations highlight the 
importance of providing psychological support to people with FBDs more generally.  They 
also highlight the need for further research into the role that this distress may have on dietary 
adherence, as no causality can be established from the findings of the current study due to its 
cross sectional design.  As discussed in Chapter 5, it may be that increased psychological 
distress leads to reductions in dietary adherence behaviour.  Yet, it may also be that lower 
adherence initially leads to higher distress due to the experience of increased GI and physical 
symptoms.  While psychological distress has been associated with reduced dietary adherence 
in other chronic health populations (Khalil et al., 2011; Luyster et al., 2009), causality in 
these relationships has not been established. 
Limitations  
 A number of limitations of Phases 1 and 2 of the research need to be addressed, whilst 
noting that consideration of the limitations have been provided in the discussion sections of 
the articles prepared for publication in Chapters 5 and 6.  Firstly, within the qualitative 
component of the research in Phase 1, limitations include the researcher characteristics and 
issues with the elicitation questions.  The generalisability of the elicitations may be limited as 
all 15 participants lived in Victoria, Australia.  However, a mix of urban and rural 
participants in the sample helps address such geographic limitations. 
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 To add to the validity of the research (Kuzmanić, 2009), all participants were advised 
that the primary researcher (TO) had a functional bowel disorder prior to their elicitation 
interviews.  This can be considered both a disadvantage and an advantage for the study.  In 
terms of disadvantages, it may have unintentionally guided prompts and probing during the 
elicitation interviews; and participants may have over-reported good behaviours in an effort 
to increase social desirability.  Indeed, Chenail (2011) cautions that membership of the 
interview group, or even affinity with participants, can lead to bias in qualitative research.  
However, participants knowing that they were speaking to someone who had experienced the 
challenges of adhering to a restricted diet may have made participants comfortable in 
discussing their experiences; and hence elicited a richer amount of detail about the more 
personal aspects of FBDs, such as the physical and emotional distress experienced. 
 When piloting the questionnaire in Phase 2, participants were recruited online through 
support groups and forums.  This may have led to a sample who were highly motivated to 
adhere, and less likely to capture non-adherers.  Further, the research did not consider 
demographic characteristics that may contribute to intention and behaviour such as 
employment status, income, ethnicity, or SES.  As with the elicitation interviews, there was a 
significant disparity in the gender make up of the study, even when taking into consideration 
the higher number of women who have functional bowel disorders.  Further validation of the 
questionnaire needs to consider alternate ways of recruitment.  Potential avenues for this 
include print advertising; and recruitment through medical avenues such as gastrointestinal 
specialists and dietetic clinics.  Both methods may be beneficial in recruiting a sample with a 
broader range of demographic characteristics, and provide a more representative gender ratio.  
As discussed in Chapter 5, gender differences in adherence to medical advice more broadly 
have not been established (DiMatteo, 2004); however, it is important to fully establish the 
role of gender on restricted diet adherence in the FBD populations. 
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 A cross sectional approach was taken for the Phase 2 study.  As was outlined in 
Chapter 5, this can serve to inflate the relationships between intentions and behaviour in TPB 
studies.  Neither long-term follow up nor re-validation of the questionnaire was undertaken, 
as this was beyond the scope of the thesis.  As has been mentioned previously, future 
validation of this questionnaire with the inclusion of additional predictors, a more even 
gender balance in the sample, and a consideration of changes in adherence intention and 
behaviour across multiple time points will allow for a clearer picture of the factors which 
contribute to adherence behaviour in this population. 
 A further limitation relates to the potential that the Phase 2 had higher adherence than 
what may be seen in the general population.  Following the systematic review a greater 
understanding was gained about adherence rates in prior studies, and how they had been 
measured; and dietary adherence rates were measured in Phase 2 of the research.  
Measurement of adherence to a restricted diet was incorporated into Phase 2, and acted as the 
dependent variable in the hierarchical regression analysis for behaviour.  As reported in 
Chapter 4, 38.5% of participants reported adhering to their diet always; and 91.5% of 
participants reported adhering to their diet more than 50% of the time.  This finding surpasses 
the upper band of the past study findings reported in the systematic review (Osicka et al., 
2015) that between 14.4 to 85% of participants adhered more than 50% of the time.  
However, many of the studies reported in the systematic review comprised clinic recruited 
samples (Choi et al., 2008; Goldstein et al., 2000).  Due to the online recruitment strategy for 
Phase 2 of the study, it may be that those with higher adherence were more likely to be 
represented in the online forums which were used for recruitment, thus leading to a sample 
with higher adherence in the current thesis.  
 Chapter 4 also reported that 0.5% of participants reported not adhering to a restricted 
diet.  This is on the lower end of the findings of the systematic review that between 0 to 30% 
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of participants reported non-adherence in prior studies; and are dissimilar to the finding that 
up to 32% of people with coeliac disease do not adhere to a gluten free diet at all (Hall, 
Rubin, & Charnock, 2009).  However, it may be that those least likely to adhere to a 
restricted diet were either not exposed to the online survey, or unlikely to be motivated to 
participate, and were thus not captured in the sample.  Potentially, those who did participate 
were exposed to the survey due to their interest in seeking online knowledge and support for 
their adherence.  In future research in this area, recruitment through GI clinics may help reach 
a broader sample. 
 When considering the single rating on the visual analogue scale, participants reported 
adhering to their restricted diet 78% of the time.  Where a mean score for adherence has been 
used as an indicator of how often a restricted diet has been adhered to, the systematic review 
reported the study by Moritz, Hemmer, Jung, Sesztak-Greinecker, Gotz, et al. (2013) with a 
mean rating of 87 (on a 1-100 scale) for adherence to a fructose or lactose free diet.  The 
visual analogue scale also showed that participants did not adhere to their restricted diet 22% 
of the time.  The qualitative study in Chapter 6 indicated that non-adherence occurs in two 
ways; intentional and non-intentional, yet the quantitative programme of research did not 
seek to measure which of these non-adherence scenarios was more common.  In respect to 
further validation of the questionnaire, incorporating structured measurement of the 
frequency of non-adherence, such as that included in the Celiac Dietary Adherence Test 
(Leffler et al., 2009) will help clarify the non-adherence behaviour qualitatively explored in 
Chapter 6. 
 A potential limitation of the study which needs to be addressed is the use of self-
report measures for the quantitative questionnaire detailed in Chapters 4 and 5.  Despite their 
widespread use in the social sciences, self-report measures are commonly criticised for being 
subject to recall bias, to social desirability, and to being less objective than observational 
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methods of measurement (Haffel and Howard, 2010; Mortel, 2008).  While a number of the 
studies reported in the Systematic Review in Chapter 2 were able to assess actual dietary 
adherence via amount of provided food consumed, it was beyond the scope of this thesis to 
undertake such a study.  However, Haffel and Howard (2010) argue that despite a history of 
criticism within psychology research, self report measures are well suited for the assessment 
of cognitive constructs such as attitudes, plans, beliefs, and emotions.  
 A possible limitation of the research is the EFA adopted in Chapter 4 relates to the 
appropriateness of factor analysis to create subcomponents of the indirect measures as Ajzen 
(2002) has argued that the TPB constructs are unitary. However, in the interests of the 
formative work involved in developing the scale, it was deemed as appropriate to examine 
which of the items grouped together in a significant way and to discard those that did not 
rather than having only one combined indirect measure per component.   
 A further concern relates to how best to analyse reflective and formative measurement 
models, and the appropriateness of factor analysis for formative measurement models 
(Bagozzi, 2011).  Reflective measurement models assume that constructs cause changes in 
their reflective indicators, while formative measurement models assume that constructs stem 
from changes in their reflective indicators (Edwards, 2011).  The indirect measures created 
for the current study can reasonably be considered to be formative measures, as is it assumed 
that changes in the indirect measures would lead to changes in the TPB constructs.  However, 
this is not believed to be of concern in the current study, as the indirect measure items for this 
study were primarily created with the intention of allowing a more thorough examination of 
the contribution they made to intention and behaviour in the regression analyses, and analysis 
involving examination of a full TPB model (such as through CFA) was not undertaken.  
Fishbein & Ajzen, 2010 have noted that CFA can be used to evaluate the items used in TPB 
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questionnaires, and the adoption of CFA in further validations of the scale can help further 
clarify the structure of the TPB model in adherence to restricted diets. 
Implications 
 This thesis has highlighted the negative outcomes that can be experienced by people 
with FBDs, and it is important that health professionals involved in the care of people with 
these conditions are aware of these outcomes.  Participants in the elicitation interviews 
reported that a number of health care providers were involved in the diagnosis of their FBD, 
and their subsequent care.  These included gastroenterologists, GPs, and dietitians; as well as 
alternative health practitioners.  The findings of this thesis highlight the need for such health 
care providers to be aware of the psychosocial factors that can influence the dietary 
adherence intentions and behaviours of those patients who are recommended to adhere to a 
restricted diet for symptom relief, and to utilise their interactions with patients as 
opportunities to initiate discussions about adherence. 
 The relevance of these findings for psychologists is that knowing people with these 
conditions may experience difficulty adhering to a restricted diet allows for counselling 
support at an individual level.  In terms of health promotion, it allows for the creation of 
theory based programmes to assist people to maintain adherence, such as those which have 
applied the TPB to interventions to increase fruit and vegetable consumption (Kothe et al., 
2012), gluten free diet adherence (Sainsbury et al., 2015), and physical activity 
(Chatzisarantis & Hagger, 2005).  
 As outlined in Chapter 3, theory based approaches allow for identification of the 
antecedents of a behaviour and the determinants of change to be established prior to any 
interventions being developed and trialled (Davis et al., 2015).  One theory based online 
intervention created to reach a broader target base was that of Sainsbury (2014) which lead to 
increased adherence to a gluten free diet.  One of the key benefits of promoting adhere is that 
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increased levels of dietary adherence in studies comprising FBD samples has been shown to 
directly lead to reduction in gastrointestinal symptoms; and in turn, symptom reduction has 
been linked to increases in QOL, psychological wellbeing, and daily function.   
 As discussed in Chapter 3, the TPB argues that changes in behaviour can occur via 
changing people’s intentions, but for this to occur the psychosocial antecedents of intention 
need to be identified (Ajzen & Albarracín, 2007).  The research undertaken in this thesis 
identified the antecedents to intention to adhere to a restricted diet, in the form of attitude and 
PBC; with subjective norm playing a lesser role.  At the commencement of this thesis, little 
was known about the predictors of adherence to a restricted diet in people with FBDs.  Now, 
as this thesis concludes, a greater understanding has been gained of which factors play a role 
in the adherence intentions and behaviours of people with FBDs; and contributes to 
understandings of dietary adherence behaviours in chronic health conditions more broadly.  
As has been discussed, further validation of the questionnaire created for this study with a 
more representative sample will give further insight into how to best support the wellbeing of 
people who experience this chronic health condition. 
Conclusions 
 The programme of research outlined in this thesis has made a significant contribution 
to the understanding of adherence behaviours in people with FBDs.  This was the first 
programme of research with this population to employ a health behaviour model to explore 
dietary adherence.  This research addresses the lack of prior consideration of the predictors of 
dietary adherence in people with FBDs.  As indicated in the systematic review, the main 
focus of prior studies had been GI symptom reduction or induction.  The qualitative analysis 
detailed in Chapters 4 and 6 provided rich detail about the experience of having been 
diagnosed with a FBD and attempting to adhere to a restricted diet.  This process then 
allowed for the creation, piloting, and analysis of a questionnaire to explore the predictors of 
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dietary adherence.  The variance in adherence intention and behaviour accounted for by the 
TPB and psychological distress was then able to be established in the regression analyses. 
  Collectively these findings give a deeper understanding of adherence behaviours in 
people with these conditions.  They show that a number of interrelated factors and decision 
making processes are involved in adherence to restricted diets, and that adherence intentions 
do not always translate into adherence behaviour.  The value of this research is that adopting 
a theory based approach to qualitatively and quantitatively investigate the factors which 
contribute to restricted diet adherence in people FBDs has created a starting point for further 
research in this health domain, as well as the ability to inform the creation of targeted 
interventions.  As has been argued in this thesis, the adoption of a health behaviour 
framework, such as the TPB, plays an important role in informing behavioural interventions; 
and for people with FBDs interventions which promote increased adherence have the 
potential to result in increased QOL and wellbeing. 
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C
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 re
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re
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l c
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s f
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 re
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t f
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 m
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f d
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 d
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w
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 m
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 o
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 re
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 m
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 3
9%
,  
   
   
   
O
cc
as
io
na
lly
 =
 1
0%
,  
   
   
N
ev
er
 =
 1
3%
 
N
o 
St
au
da
ch
er
 
et
 a
l. 
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t p
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t f
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) f
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w
er
e 
as
ke
d 
le
ve
l o
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 d
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 o
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 o
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 c
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w
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 c
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 c
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s f
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 c
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w
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t d
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at
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 c
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w
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at
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 p
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 d
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 d
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 c
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s o
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w
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s f
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 b
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at
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 d
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t d
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f p
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m
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w
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 o
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f d
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 m
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 m
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w
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at
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ag
no
si
s s
pe
ci
fic
 su
ga
rs
 
La
ct
os
e 
fr
ee
 d
ie
t; 
or
 
Fr
uc
to
se
 
pl
us
 
so
rb
ito
l 
co
nt
ro
lle
d 
C
lin
ic
 
ap
po
in
tm
en
t 
at
 o
ne
 
m
on
th
 a
nd
 
ph
on
e 
in
te
rv
ie
w
 a
t 
A
t o
ne
 m
on
th
, o
ne
 
pa
rti
ci
pa
nt
 w
as
 
ex
cl
ud
ed
 d
ue
 to
 'p
oo
r' 
co
m
pl
ia
nc
e 
w
ith
 th
e 
el
im
in
at
io
n 
di
et
. N
o 
re
po
rts
 o
f a
dh
er
en
ce
 a
t 
N
o 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
   
25
0 
 St
ud
y 
 
Fu
ll 
sa
m
pl
e 
an
d 
ag
e 
in
 
ye
ar
s  
Sy
m
pt
om
 
gr
ou
p 
St
ud
y 
fo
cu
s 
D
ie
t 
fo
llo
w
ed
 
an
d 
tim
ef
ra
m
e 
A
dh
er
en
ce
 
m
ea
su
re
 
A
dh
er
en
ce
 o
ut
co
m
es
 
re
po
rt
ed
 
Fo
o
d gi
v
en
 
fo
r 1
2 
m
on
th
s 
12
 m
on
th
s 
12
 m
on
th
s w
er
e 
gi
ve
n 
Fe
rn
an
de
z-
B
an
ar
es
 e
t 
al
. (
20
07
) 
Sp
ai
n  
N 
= 
62
   
 
 M
 =
 5
2.
2 
±2
 
C
hr
on
ic
 
w
at
er
y 
di
ar
rh
oe
a 
(m
ee
tin
g 
R
om
e 
II 
cr
ite
ria
 o
f 
fu
nc
tio
na
l 
di
se
as
e)
 
Th
e 
pr
es
en
ce
 o
f g
lu
te
n 
se
ns
iti
ve
 e
nt
er
op
at
hy
, 
bi
le
 a
ci
d 
m
al
ab
so
rp
tio
n,
 a
nd
 su
ga
r 
m
al
ab
so
rp
tio
n 
du
rin
g 
di
et
 p
er
io
d 
G
lu
te
n 
fr
ee
 
di
et
; 
la
ct
os
e 
fr
ee
 
di
et
 a
nd
/o
r 
fr
uc
to
se
 
pl
us
 
so
rb
ito
l 
fr
ee
 d
ie
t 
fo
r 1
2 
m
on
th
s 
C
lin
ic
 
as
se
ss
ed
 a
t 
1 
m
on
th
, 
an
d 
ev
er
y 
th
re
e 
m
th
s 
un
til
 
fin
is
hi
ng
 th
e 
12
 m
on
th
 
fo
llo
w
 u
p 
pe
rio
d 
It 
w
as
 n
ot
ed
 th
at
 th
e 
di
et
 w
as
 n
ot
 a
dh
er
ed
 to
 
by
 so
m
e 
of
 th
e 
st
ud
y 
pa
rti
ci
pa
nt
s  
N
o 
K
in
g 
et
 a
l. 
(1
99
8)
  
U
ni
te
d 
K
in
gd
om
 
N 
= 
12
   
  
 R
an
ge
 =
 4
2 -
58
 
IB
S 
(n
 =
 6
); 
or
 h
ea
lth
y 
co
nt
ro
ls
 (n
 
= 
6 )
 
Th
e 
am
ou
nt
 o
f g
as
 e
xc
re
te
d 
fo
llo
w
in
g 
an
 
ex
cl
us
io
n 
di
et
 
A
ll 
da
iry
, 
al
l c
er
ea
ls
 
(e
xc
ep
t 
ric
e)
   
 
 2 
w
ee
ks
 
di
et
, 2
 
w
ee
ks
 
br
ea
k,
 a
nd
 
2 
w
ee
ks
 
di
et
 
A
dh
er
en
ce
 
as
se
ss
ed
 b
y 
da
ily
 
co
nt
ac
t a
nd
 
a 
fo
od
 d
ia
ry
 
O
ne
 p
ar
tic
ip
an
t f
ro
m
 
ea
ch
 g
ro
up
 re
po
rte
d 
si
ng
le
 v
io
la
tio
ns
 o
f t
he
 
di
et
 
Y
es
 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
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1 
 St
ud
y 
 
Fu
ll 
sa
m
pl
e 
an
d 
ag
e 
in
 
ye
ar
s  
Sy
m
pt
om
 
gr
ou
p 
St
ud
y 
fo
cu
s 
D
ie
t 
fo
llo
w
ed
 
an
d 
tim
ef
ra
m
e 
A
dh
er
en
ce
 
m
ea
su
re
 
A
dh
er
en
ce
 o
ut
co
m
es
 
re
po
rt
ed
 
Fo
o
d gi
v
en
 
M
an
ni
ng
 e
t 
al
. (
19
77
) 
U
ni
te
d 
K
in
gd
om
 
N 
= 
26
   
 R
an
ge
 =
 2
1 -
60
 
IB
S 
sy
m
pt
om
s 
H
ig
h 
fib
re
 a
nd
 lo
w
 w
he
at
 d
ie
ts
 o
n 
sy
m
pt
om
s 
an
d 
co
lo
ni
c 
m
ot
or
 a
ct
iv
ity
 
Ex
cl
ud
in
g 
al
l w
ho
le
 
gr
ai
n 
ce
re
al
s a
nd
 
re
du
ci
ng
 
fr
ui
t a
nd
 
ve
g 
fo
r 6
 
w
ee
ks
 
Q
ue
st
io
nn
ai
re
s g
iv
en
 a
t 
en
d  
O
ne
 p
ar
tic
ip
an
t p
er
 
gr
ou
p 
w
as
 u
na
bl
e 
to
 
ad
he
re
 
N
o 
M
az
za
w
i e
t 
al
. (
20
13
) 
N
or
w
ay
 
N
 =
 4
6 
 R
an
ge
 =
 1
8 -
69
 
IB
S 
(R
om
e 
II
I c
rit
er
ia
) 
Im
pa
ct
 o
f d
ie
ta
ry
 g
ui
da
nc
e 
on
 sy
m
pt
om
s a
nd
 
Q
O
L  
R
ed
uc
in
g 
FO
D
M
A
P
S 
fo
r 3
-9
 
m
on
th
s 
Q
ue
st
io
nn
ai
re
 a
t 3
-9
 
m
on
th
s p
os
t 
di
et
ar
y 
ad
vi
ce
. 
A
t f
ol
lo
w
 u
p 
on
ly
 1
7 
co
m
pl
et
ed
 th
e 
st
ud
y.
  
O
ne
 w
as
 e
xc
lu
de
d 
du
e 
to
 n
on
-c
om
pl
ia
nc
e,
 o
ne
 
du
e 
to
 c
oo
pe
ra
tio
n 
pr
ob
le
m
s, 
an
d 
fo
ur
 
af
te
r h
av
in
g 
be
co
m
e 
be
tte
r f
or
 fo
llo
w
in
g 
th
e 
di
et
. 
N
o 
M
is
hk
in
 e
t 
al
. (
19
94
) 
C
an
ad
a 
N 
= 
10
4 
  
 R
an
ge
 =
 1
8+
 
La
ct
os
e 
in
to
le
ra
nc
e 
(L
I)
 
Sy
m
pt
om
s f
ol
lo
w
in
g 
di
et
 
La
ct
os
e,
 o
r 
fr
uc
to
se
/s
o
rb
ito
l d
ie
t 
de
pe
nd
in
g 
on
 
di
ag
no
si
s 
w
ith
 b
re
at
h 
te
st
 fo
r 6
-
12
 m
on
th
s 
Q
ue
st
io
nn
ai
re
 
co
m
pl
et
ed
 
at
 fo
llo
w
 u
p 
cl
in
ic
 v
is
it 
be
tw
ee
n 
6 
an
d 
12
 
m
on
th
s  
O
f t
he
 p
ar
tic
ip
an
ts
 
fo
llo
w
ed
 u
p 
at
 1
2 
m
on
th
s (
n 
= 
60
) 9
2%
 
ha
d 
ad
he
re
d 
to
 la
ct
os
e 
ex
cl
us
io
n,
 8
6%
 to
 
fr
uc
to
se
 e
xc
lu
si
on
 a
nd
 
85
%
 to
 so
rb
ito
l 
ex
cl
us
io
n 
N
o 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
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2 
 St
ud
y 
 
Fu
ll 
sa
m
pl
e 
an
d 
ag
e 
in
 
ye
ar
s  
Sy
m
pt
om
 
gr
ou
p 
St
ud
y 
fo
cu
s 
D
ie
t 
fo
llo
w
ed
 
an
d 
tim
ef
ra
m
e 
A
dh
er
en
ce
 
m
ea
su
re
 
A
dh
er
en
ce
 o
ut
co
m
es
 
re
po
rt
ed
 
Fo
o
d gi
v
en
 
M
on
sb
ak
k
en
, 
V
an
dv
ik
, 
an
d 
Fa
ru
p 
(2
00
5)
 
N
or
w
ay
 
N 
= 
65
   
 R
an
ge
 =
 3
1 -
76
 
IB
S-
D
, 
IB
S -
A
 
(a
lte
rn
at
in
g
) a
nd
 IB
S-
C
 
(c
on
st
ip
at
io
n)
 
Sy
m
pt
om
 re
lie
f f
ol
lo
w
in
g 
di
et
 fo
r 6
 m
on
th
s 
D
ie
ta
ry
 
ad
vi
ce
 
ba
se
d 
on
 
sy
m
pt
om
s 
an
d 
sp
ec
ifi
c 
fo
od
 
tri
gg
er
s  
   
 
 6 
m
on
th
 
fo
llo
w
 u
p 
Po
st
al
 
qu
es
tio
nn
ai
r
e 
at
 6
 
m
on
th
s  
O
f t
he
 p
ar
tic
ip
an
ts
 (n
 =
 
31
) g
iv
en
 d
ie
ta
ry
 
ad
vi
ce
 5
7%
 re
du
ce
d 
fa
t, 
58
%
 re
du
ce
d 
m
ilk
, 
72
%
 re
du
ce
d 
ca
bb
ag
e,
 
an
d 
85
%
 re
du
ce
d 
ch
ee
se
.  
N
o 
N
an
da
 e
t 
al
. (
19
89
)  
U
ni
te
d 
K
in
gd
om
 
N 
= 
20
0 
   
 R
an
ge
 =
 1
5-
80
 
IB
S 
w
ho
 
ha
d 
fa
ile
d 
to
 im
pr
ov
e 
w
ith
 
co
nv
en
tio
n
al
 th
er
ap
ie
s 
Sy
m
pt
om
 re
du
ct
io
n 
fo
llo
w
in
g 
sh
or
t t
er
m
 
di
et
ar
y 
ex
cl
us
io
n 
( N
 =
 2
00
), 
an
d 
th
e 
lo
ng
 te
rm
 
ef
fe
ct
 o
f d
ie
t o
n 
sy
m
pt
om
s (
n 
= 
91
) 
Ex
cl
ud
in
g 
da
iry
, 
ce
re
al
, t
ea
, 
ci
tru
s, 
po
ta
to
es
, 
co
ff
ee
, 
al
co
ho
l, 
pr
es
er
va
tiv
es
, a
nd
 
pe
rs
on
al
 
tri
gg
er
 
fo
od
s. 
   
   
 
Sh
or
t t
er
m
 
= 
3 
w
ee
ks
; 
lo
ng
 te
rm
 
M
 =
 1
4.
7 
m
on
th
s  
Q
ue
st
io
nn
ai
re
 a
t e
nd
 o
f 
fo
llo
w
 u
p 
pe
rio
d 
as
ke
d 
if 
co
nt
in
ui
ng
 
or
 n
ot
 
co
nt
in
ui
ng
.  
N
o 
sp
ec
ifi
c 
m
ea
su
re
 o
f 
co
m
pl
ia
nc
e 
w
as
 
m
en
tio
ne
d.
 
O
f t
he
 in
iti
al
 5
%
 d
id
 
no
t s
ta
rt 
du
e 
to
 
di
ff
ic
ul
ty
, e
xp
en
se
, o
r 
“c
ou
ld
 n
ot
 b
e 
bo
th
er
ed
” 
( N
 =
 2
00
); 
 a
t f
in
al
 
fo
llo
w
 u
p 
80
.2
%
 h
ad
 
co
nt
in
ue
d 
w
ith
 th
ei
r 
ex
cl
us
io
n 
di
et
, a
nd
 
19
.8
%
 h
ad
 re
tu
rn
ed
 to
 
th
ei
r n
or
m
al
 d
ie
t (
n 
= 
91
)  
N
o 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
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y 
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ll 
sa
m
pl
e 
an
d 
ag
e 
in
 
ye
ar
s  
Sy
m
pt
om
 
gr
ou
p 
St
ud
y 
fo
cu
s 
D
ie
t 
fo
llo
w
ed
 
an
d 
tim
ef
ra
m
e 
A
dh
er
en
ce
 
m
ea
su
re
 
A
dh
er
en
ce
 o
ut
co
m
es
 
re
po
rt
ed
 
Fo
o
d gi
v
en
 
O
ng
 e
t a
l. 
(2
01
0)
 
 A
us
tra
lia
 
N 
= 
30
  
 R
an
ge
 =
 2
2 -
68
 
IB
S 
(n
 =
 
15
, R
om
e 
II
I c
rit
er
ia
); 
an
d 
he
al
th
y 
co
nt
ro
ls
 (n
 
= 
15
)  
B
re
at
h 
hy
dr
og
en
 le
ve
ls
 a
nd
 G
I s
ym
pt
om
s 
Lo
w
 
FO
D
M
A
P 
di
et
 v
er
su
s 
hi
gh
 
FO
D
M
A
P 
di
et
 - 
2 
da
ys
 o
n 
ea
ch
 d
ie
t  
Fo
od
 d
ia
rie
s 
w
er
e 
as
se
ss
ed
 
A
ll 
pa
rti
ci
pa
nt
s 
co
ns
um
ed
 d
ie
t a
s 
re
qu
es
te
d 
Y
es
 
Pa
rk
er
 e
t 
al
. (
19
95
) 
U
ni
te
d 
K
in
gd
om
 
Ph
as
e 
1:
 N
 =
 
25
3;
  P
ha
se
 2
: N
 
= 
12
9 
   
 A
ge
 R
an
ge
 o
r M
 
no
t g
iv
en
 
IB
S 
di
ag
no
si
s 
A
dh
er
en
ce
 a
nd
 sy
m
pt
om
 re
du
ct
io
n 
Ph
as
e 
1:
 
ex
cl
us
io
n 
of
 6
4 
fo
od
s 
id
en
tif
ie
d 
as
 
pr
ob
le
m
at
i
c;
 P
ha
se
 2
: 
a 
m
od
ifi
ed
 
fo
rm
 o
f 
ph
as
e 
1 
w
ith
 
st
ru
ct
ur
ed
 
re
-
in
tro
du
ct
io
n 
  
 Ph
as
e 
1:
 2
 
w
ee
ks
;  
   
   
 
Ph
as
e 
2:
 2
 
w
ee
ks
 
Ph
as
e 
1:
  
fo
od
 d
ia
ry
 
an
d 
qu
es
tio
nn
ai
r
e;
 P
ha
se
 2
:  
fo
od
 d
ia
ry
 
an
d 
qu
es
tio
nn
ai
r
e 
Ph
as
e 
1:
 7
9%
 a
dh
er
ed
, 
11
%
 w
er
e 
un
ab
le
 to
 
fo
llo
w
, a
nd
 1
0%
 w
er
e 
lo
st
 to
 fo
llo
w
 u
p;
 P
ha
se
 
2:
  7
5%
 a
dh
er
ed
, 1
2%
 
w
er
e 
un
ab
le
 to
 fo
llo
w
, 
an
d 
13
%
 w
er
e 
lo
st
 to
 
fo
llo
w
 u
p  
N
o 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
   
25
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y 
 
Fu
ll 
sa
m
pl
e 
an
d 
ag
e 
in
 
ye
ar
s  
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m
pt
om
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ou
p 
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ud
y 
fo
cu
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D
ie
t 
fo
llo
w
ed
 
an
d 
tim
ef
ra
m
e 
A
dh
er
en
ce
 
m
ea
su
re
 
A
dh
er
en
ce
 o
ut
co
m
es
 
re
po
rt
ed
 
Fo
o
d gi
v
en
 
(P
ar
ke
r e
t 
al
., 
20
01
) 
U
ni
te
d 
K
in
gd
om
 
N 
= 
12
2 
  
 R
an
ge
 =
 2
0 -
70
 
+ 
IB
S 
w
ith
 e
ith
er
 p
os
iti
ve
 o
r n
eg
at
iv
e 
la
ct
os
e 
hy
dr
og
en
 b
re
at
h 
te
st
 (L
H
BT
) r
es
ul
ts
 
R
ed
uc
ed
 
sy
m
pt
om
s a
fte
r 
lo
w
 
la
ct
os
e 
di
et
, 
ex
cl
us
io
n 
di
et
, o
r 
lo
w
 fi
br
e 
di
et
.  
Lo
w
 
la
ct
os
e,
 o
r 
ex
cl
us
io
n 
di
et
; o
r l
ow
 
fib
re
 d
ie
t. 
   
  
 Lo
w
 
la
ct
os
e 
3 
w
ee
ks
; l
ow
 
fib
re
 4
 
w
ee
ks
; n
o 
ex
cl
us
io
n 
in
fo
rm
at
io
n 
Ju
dg
ed
 o
n 
di
ar
y 
en
tri
es
 
(w
hi
ch
 w
er
e 
no
te
d 
by
 th
e 
au
th
or
s a
s 
be
in
g 
po
or
ly
 k
ep
t) 
Po
si
tiv
e 
LH
B
T:
 6
7%
 
ad
he
re
d 
to
 lo
w
 fi
br
e 
di
et
 ( n
 =
 3
3)
; N
eg
at
iv
e 
LH
B
T:
 6
9%
 a
dh
er
ed
 to
 
ex
cl
us
io
n 
di
et
 (n
 =
 3
3)
  
an
d 
93
%
 a
dh
er
ed
 to
 
lo
w
 fi
br
e 
di
et
 ( n
 =
 1
4)
 
N
o 
Pe
te
rs
 e
t a
l. 
(2
01
4)
  
A
us
tra
lia
 
N 
= 
22
 
 R
an
ge
 =
 2
4 -
62
 
IB
S 
(R
om
e 
II
I c
rit
er
ia
) 
G
lu
te
n 
an
d 
de
pr
es
si
o
n.
 
Pa
rti
ci
pa
nt
s w
er
e 
re
cr
ui
te
d 
fr
om
 th
e 
pr
io
r 
m
en
tio
ne
d 
st
ud
y 
on
 g
lu
te
n 
an
d 
no
n-
co
el
ia
c 
Lo
w
 
FO
D
M
A
Ps
; w
ith
 
gl
ut
en
, 
w
he
y 
or
 
pl
ac
eb
o 
ar
m
 
co
nd
iti
on
s 
fo
r 3
 d
ay
s 
ea
ch
 w
ith
 
w
as
ho
ut
 
pe
rio
ds
 
be
tw
ee
n 
 
A
dh
er
en
ce
 
as
se
ss
ed
 b
y 
qu
es
tio
ni
ng
 
an
d 
co
un
tin
g 
un
us
ed
 fo
od
 
A
ll 
ad
he
re
d 
to
 th
e 
on
go
in
g 
gl
ut
en
 fr
ee
 a
nd
 
lo
w
 F
O
D
M
A
P 
di
et
, a
nd
 
be
tw
ee
n 
96
 a
nd
 9
9%
 o
r 
m
ea
ls
 w
er
e 
co
ns
um
ed
 
in
 th
e 
w
he
y,
 g
lu
te
n 
an
d 
pl
ac
eb
o 
ar
m
s  
Y
es
 
R
es
tri
ct
ed
 d
ie
t a
dh
er
en
ce
 in
 fu
nc
tio
na
l b
ow
el
 d
is
or
de
rs
   
25
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 St
ud
y 
 
Fu
ll 
sa
m
pl
e 
an
d 
ag
e 
in
 
ye
ar
s  
Sy
m
pt
om
 
gr
ou
p 
St
ud
y 
fo
cu
s 
D
ie
t 
fo
llo
w
ed
 
an
d 
tim
ef
ra
m
e 
A
dh
er
en
ce
 
m
ea
su
re
 
A
dh
er
en
ce
 o
ut
co
m
es
 
re
po
rt
ed
 
Fo
o
d gi
v
en
 
gl
ut
en
 
se
ns
iti
vi
t
y 
by
 
B
ie
si
ek
ie
rs
ki
 e
t a
l. 
20
13
 
(B
ie
si
ek
i
er
sk
i e
t 
al
., 
20
13
)  
Sh
ep
he
rd
 
et
 a
l. 
(2
00
8)
 
A
us
tra
lia
 
N 
= 
26
   
 R
an
ge
 =
 2
2 -
63
 
IB
S 
(a
ss
or
te
d 
ty
pe
s)
 
IB
S 
sy
m
pt
om
s fo
llo
w
in
g ex
cl
us
io
n 
di
et
 a
nd
 
in
ge
st
io
n 
of
 te
st
 
dr
in
ks
 
Lo
w
 
FO
D
M
A
P 
di
et
 
fo
llo
w
ed
 
by
 te
st
 
pr
od
uc
ts
   
   
 
fo
r u
p 
to
 
22
 w
ee
ks
 
C
on
su
m
pt
io
n 
of
 
pr
ov
id
ed
 
fo
od
s a
nd
 
ap
pr
ov
ed
 
fo
od
s w
he
n 
ea
tin
g 
ou
t 
w
as
 
co
ns
id
er
ed
 
ad
he
re
nc
e 
Ex
cl
us
io
n 
di
et
 =
 >
95
%
 
ad
he
re
nc
e 
( N
 =
 2
6)
   
   
   
 Y
es
 
St
ef
an
in
i e
t 
al
. (
19
95
) 
Ita
ly
 
N 
= 
40
9 
  
 R
an
ge
 =
 1
4 -
87
 
D
IB
S 
(d
ia
rr
ho
ea
) 
Sy
m
pt
o
m
s a
nd
 
al
le
rg
y 
sk
in
 
pr
ic
k 
re
su
lts
 
Sp
ec
ifi
c 
el
im
in
at
io
n 
di
et
 ( n
 =
 
20
9)
: o
r 
O
ra
l 
C
ro
m
ol
yn
 
so
di
um
 ( n
 
= 
20
0)
   
   
   
  
fo
r 4
 w
ee
ks
 
D
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Appendix D- Elicitation Interview Script  
  
 
Stage One Elicitation interview scripts – adherence to restricted diet: 
 
Name: 
Age: 
Sex: 
Marital status: 
Diagnosis: 
Age at diagnosis: 
Symptoms prior to diagnosis: 
Family history of diagnosis: 
Restricted diets adhered to: 
 
Behavioural beliefs (attitude towards the behaviour) questions to assess the 
advantages/disadvantages of maintaining adherence to a restricted diet: 
 
What do you see as the advantages of your adhering to a restricted diet? 
 
What do you see as the disadvantages of adhering to a restricted diet? 
 
What else comes to mind when you think about adhering to a restricted diet? 
 
Normative beliefs (social pressure or subjective norm) questions to explore which 
individuals and groups may approve or disapprove of restricted diet adherence: 
 
Please name the individuals or groups who would approve or think you should adhere to a 
restricted diet 
 
Please name the individuals or groups who would disapprove or think you should not adhere 
to a restricted diet 
 
Please name the individuals or groups who, after diagnosis, are most likely to adhere to a 
restricted diet 
 
Please name the individuals or groups who, after diagnosis, are least likely to adhere to a 
restricted diet.  
 
 
Control beliefs (perceived behavioural control) questions to explore which factors 
impede or facilitate ability to maintain a restricted diet: 
 
Please outline any factors of circumstances that would make it easy or enable you to adhere 
to a restricted diet 
 
Please outline any factors that would make it difficult or prevent you from adhering to a 
restricted diet. 
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Questions to assess circumstances and motivation: 
 
Please think of some circumstances in the past where your restricted diet had not been 
adhered to 
 
At times where you had not adhered, please outline what factors were taken into 
consideration when deciding whether to adhere or not 
 
Please name any specific foods that you have made the decision to break your dietary  
adherence for, and others that you would not do this for 
 
Questions to assess emotions: 
 
Please describe how do you feel when you eat foods that you are not supposed to 
 
Please outline some of the emotions that you feel surrounding your dietary restriction in 
general 
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Appendix E - Elicitation Interview Plain Language Statement 
 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
Plain Language Statement  
Date: 
Full Project Title: 2013-226: Functional Bowel Disorders and adherence to restricted diets 
Principal Researcher: Dr Emily Kothe 
Student Researcher: Mrs Tanya Osicka 
 
The Research project 
 
My name is Tanya Osicka, and I am performing this research under the supervision of Dr Emily 
Kothe, a Lecturer in the School of Psychology at the Deakin University Melbourne Burwood campus. 
I am performing this research as a requirement of the Doctor of Psychology (Health) programme at 
Deakin University. 
 
The aim of this research to explore the beliefs and experiences of people with functional bowel 
disorders (FBD’s) who have gained symptom relief from a restricted diet   
 
Participation 
 
I would like to invite people who are 18 years old or over who have experienced dietary restriction as 
a part of their FBD symptom relief to participate in my study. Participation requires answering a 
series of questions about your restricted diet experiences in a 30 minute interview.  This will include 
questions such as ‘Please think of circumstances in the past where your restricted diet had not been 
adhered to’. These interviews can be performed face to face at Deakin Burwood campus, or via the 
telephone. 
 
Benefits of this research 
 
The related findings of this research may have a potential benefit of supporting FBD populations 
strengthen their adherence restricted diets. 
 
Approval for this research 
This research has been approved by the Deakin University Human Research Ethics Committee 
(HREC), reference number 2013-226. The Deakin researchers will monitor the project’s progress and 
will report to the Deakin University HREC.  This study is being funded by Deakin University. 
Privacy of your information 
 
Only the principal researcher and student researcher will have access to information that we collect 
for this project. Your interview responses will not be available anybody else. The interviews will be 
tape recorded and transcribed and all identifying names will be removed. Data will be stored in locked 
cupboards at Deakin University for six years, after which it will be destroyed. All identifying 
information will be removed from the data prior to storage.  
 
Research findings 
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Aggregated and anonymous results of this research will be presented in scientific journals, Higher 
Degree by Research theses and presented at conferences. No individuals will be able to be identified. 
 
Withdrawing from the research 
You will have the right to withdraw from this study at any time. Not participating in this research will 
not disadvantage you in any way. 
 
Queries 
 If you have any queries please contact: 
Tanya Osicka via email: tnosicka@deakin.edu.au or 
Dr Emily Kothe – emily.kothe@deakin.edu.au or 03 92445599 
Possible Risks 
Some of the questions asked may cause you some discomfort, particularly if you have high levels of 
depression and anxiety. Examples of the questions and statements used include: 
x Please outline some of the emotions that you feel surrounding your dietary restriction in 
general 
 
x Please describe how do you feel when you eat foods that you are not supposed to 
If you experience any distress following participation in this study, support is available from Beyond 
Blue on 1300 22 4636 (24 hour phone service) or by accessing their website at 
http://www.beyondblue.org.au/get-support/get-immediate-support 
Lifeline (13 11 14) is also available Australia wide for 24 hour confidential counselling and referrals 
for the cost of a local call. Alternatively, if you are currently receiving psychological treatment we 
strongly recommend that you seek assistance from your regular clinic or agency. 
If you are a Deakin University student, we encourage you to seek assistance from a qualified 
university counsellor on campus available free of charge.  
 
Complaints 
 If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your rights as a research participant, then you may contact:   
 
The Manager, Research Integrity, Deakin University, 221 Burwood Highway, Burwood Victoria 
3125, Telephone: 9251 7129, research-ethics@deakin.edu.au 
 
Please quote project number [2013-226]. 
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 PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
Consent Form 
Date:  
Full Project Title: Functional Bowel Disorders and adherence to restricted diets 
Reference Number: 2013-226 
 
 
I have read, and I understand the attached Plain Language Statement. 
I freely agree to participate in this project according to the conditions in the Plain Language 
Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.   
I understand that as part of the research process, my interview will be audio taped. 
 
 
 
 
Participant’s Name (printed) 
…………………………………………………………………… 
 
Signature ……………………………………………………… Date 
………………………… 
 
Please return this form to: 
Tanya Osicka,  
School of Psychology, Deakin University,  
221 Burwood Highway, Burwood, Victoria, 3125. 
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 Appendix F – Study 2 Plain Language Statement 
 
 
SCHOOL OF PSYCHOLOGY 
PLAIN LANGUAGE STATEMENT 
 
Full Project Title: Functional Bowel Disorders and adherence to restricted diets 
 
Principal Researcher: Doctor Emily Kothe 
Student Researcher: Tanya Osicka 
 
My name is Tanya Osicka, and I am performing research under the supervision of Doctor 
Emily Kothe, a Lecturer in the School of Psychology at the Deakin University Melbourne 
Burwood campus. I am performing this research as a requirement of the Doctor of 
Psychology (Health) programme at Deakin University. 
 
The aim of this research to explore the relationship between dietary adherence in people with 
functional bowel disorders (irritable bowel syndrome, functional bloating, functional 
constipation, functional diarrhea) their quality of life, and their psychological wellbeing. 
The related findings may have potential benefits of supporting functional bowel disorder 
(FBD) populations strengthen their adherence restricted diets. 
I would like to invite people who are 18 years old or over who have experienced dietary 
restriction as a part of their FBD symptom relief to participate in my study. The questionnaire 
takes 20-25 minutes to complete. 
No identifying information is sought, and therefore all data will be anonymous. If you agree 
to participate, you can withdraw at any time before submitting the final questionnaire, and 
you may choose not to answer all the questions. Not participating in this research will not 
disadvantage you in any way. Withdrawal from this project will not be possible once the 
questionnaire has been submitted as it is anonymous and so we cannot track your completed 
questionnaire. Completing and submitting the questionnaire implies consent. 
 
Participants will be asked to identify whether they agree with statements such as “I find it 
difficult to adhere to a restricted diet” and “I find it difficult to adhere to my restricted diet in 
social situations”. All surveys will be kept for at least seven years prior to being destroyed. 
This project has been approved by a human ethics panel at Deakin University. 
 
 
If you have any queries or would like to be informed of the aggregate research finding, please 
Restricted diet adherence in functional bowel disorders   265 
 
contact: 
 
Tanya Osicka via email: tnosicka@deakin.edu.au or 
Dr Emily Kothe – emily.kothe@deakin.edu.au 
Complaints 
If you have any complaints about any aspect of the project, the way it is being conducted or 
any questions about your rights as a research participant, then you may contact: The 
Manager, Research Integrity, Deakin University, 221 Burwood Highway, Burwood Victoria 
3125, Telephone: 9251 7129, Facsimile: 9244 6581; research-ethics@deakin.edu.au  
Please quote project number HEAG-H (2013-226) 
 
If you wish to take part in this research please click the following button to indicate that 
you have read and understood the terms of the plain language statement and agree to 
participate. Pressing the Submit button at the conclusion of the questionnaire will 
indicate your consent. To maintain anonymity, please ensure that you do not attach your 
name or any other information that could identify you when you submit your completed 
questionnaire. 
Begin Questionnaire
 
 
If you do not wish to take part, thank you for your time. 
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Appendix G – Phase 2 Additional Measures 
 
Demographic information 
 
Please complete the following details: 
 
Please select your gender 
Please choose only one of the following: 
Male 
Female 
 
What is your current age? 
Please write your answer here: ______ 
 
What is your current relationship status? 
 
Please choose only one of the following: 
Single 
Partnered 
De facto 
Married 
Divorced 
Widowed 
 
How old were you when you were first diagnosed with a functional bowel disorder? 
 
Please write your answer here: ______ 
 
What symptoms were you experiencing prior to this diagnosis? 
 
Please write your answer here: 
___________________________________________________________________________
___________________________________________________ 
_______________________________________________________________ 
 
Please list all of the functional bowel disorders have you been diagnosed with, and who 
diagnosed you with them? (e.g. IBS - diagnosed by Gastroenterologist; lactose 
intolerance diagnosed by General Practitioner) 
 
Please write your answer here: 
_______________________________________________________________ 
 
Is there a family history of this, or a similar diagnosis?  If yes, please provide details 
(e.g. a maternal uncle has fructose malabsorption) 
 
Please write your answer here: 
_______________________________________________________________ 
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Which restricted diets have you adhered to, or attempted to adhere to, since your initial 
diagnosis? 
 
Please note: For the purposes of this survey, following a restricted diet is considered to be 
when you restrict or eliminate certain foods from your diet.  Examples include reducing 
fructose, eliminating all lactose, eliminating wheat or following the low FODMAP diet. 
 
Please write your answer here: 
 
_______________________________________________________________ 
 
Please advise which restricted diet/s you are currently following. 
 
Please write your answer here: 
 
_______________________________________________________________ 
 
Have you had a mental health or psychiatric diagnosis in the past?  If yes, please 
describe which condition/s 
 
Please write your answer here: 
 
_____________________________________________________________
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